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a b s t r a c t 

Does increased economic policy uncertainty dampen investment of firms? We provide di- 

rect evidence on this question by examining the effects of an unexpectedly accepted and 

far-reaching referendum in Switzerland in February 2014. The outcome put several eco- 

nomically relevant agreements between Switzerland and its main trading partner, the Eu- 

ropean Union, at stake. Using firm-level panel data covering the 2009–2015 period and 

data from two special surveys levied shortly after the vote, we examine how the induced 

policy uncertainty affected investment of Swiss firms. Our Difference-in-Differences-in- 

Differences estimations and complementary survey results give strong evidence that the 

uncertainty caused by the vote dampened, as theoretically expected, investment of ex- 

posed firms with irreversible investment by as much as one quarter in the two years fol- 

lowing the vote. Exposed firms that can reverse investment appear rather to increase in- 

vestment in the year after the vote. Our survey evidence suggests that these firms engage 

in investment to streamline their production. 

© 2018 Elsevier B.V. All rights reserved. 

 

 

 

 

 

 

 

 

1. Introduction 

According to many, economic policy uncertainty has increased substantially in recent years. This is supported by indi-

cators based on newspaper articles in several countries ( Baker et al., 2016 ). Particularly strong were the jumps in media-

reported economic policy uncertainty associated with the “Brexit” decision in June 2016 in the United Kingdom and the

US presidential elections in November 2016. It is often argued that a rise in uncertainty can have a major impact on the

economy. For instance, the OECD Economic Outlook of June 2016 states that “the outcome of the referendum is a major risk

for the economy. A vote for Brexit would heighten uncertainty, raise the cost of finance and hamper investment” ( OECD,

2016 ). Indeed, a substantial strand of theoretical literature suggests that uncertainty affects investment decisions of firms.

According to Bernanke (1983) and others, firms may, when facing increased uncertainty, prefer to wait-and-see rather than
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Fig. 1. News indicator for economic policy uncertainty in Switzerland. 

Notes : This figure shows a symmetric 5-month rolling average of the economic policy uncertainty index for Switzerland from 2010 to 2014 normalised 

to equal 100 on average in 2010. The indicator represents the news part of the economic policy uncertainty indicator developed by Baker et al. (2016) . 

The indicator is based on counts of newspaper articles that contain the words uncertainty and economy along with economic policy terms such as taxes, 

regulation or budget. The shaded area marks February 2014, the month of the vote on the initiative against mass migration. The figure reveals that between 

2010 and 2014 economic policy uncertainty in Switzerland was highest around the vote. In fact, in February 2014 the indicator reaches its highest value 

since 2003. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

to engage in partially irreversible investment activities, which, with hindsight, might turn out to have been wrong. These

theoretical predictions are examined in a growing empirical literature studying the effects of uncertainty on the real econ-

omy. 1 This literature faces the challenge that uncertainty is an ambiguous concept and thus hard to measure empirically.

And even if uncertainty is measured correctly, it is difficult to identify its causal effects because uncertainty tends to be cor-

related with various macroeconomic variables. Does uncertainty cause a fall in investment, does a fall in investment cause

uncertainty, or does something else drive both? To identify the causal impact of uncertainty on output and investment,

recent papers such as Julio and Yook (2012) and Baker and Bloom (2013) study situations in which there is an exogenous

shock to uncertainty. 

Following these papers, our study examines the effects of an exogenous economic policy uncertainty shock on investment.

Policy uncertainty is a particularly interesting source of uncertainty as policy makers often can directly affect it. However, it

is rare to observe truly exogenous policy shocks, as outcomes of the political process are often predictable. In this paper, we

analyse such a rare event. We study how the surprising acceptance of a far-reaching referendum in Switzerland on 9 Febru-

ary 2014 affected firms’ investment. 2 This referendum, the so-called Mass Immigration Initiative (MII), added an amendment

to the Swiss constitution stating that the country has to introduce a system that autonomously manages immigration into

Switzerland. This system should be in place within three years after the vote, i.e. by February 2017. 

The outcome of the MII vote came as a big surprise. All prior opinion polls indicated that the referendum would be re-

jected, and almost all important political players, including the government, had decisively lobbied against it. The outcome

of the vote was very close: only a small majority of the population (50.3%) voted in favour of the initiative. The unexpected

result of the vote represented a large economic policy uncertainty shock for Switzerland’s firms. Fig. 1 shows an economic

policy uncertainty indicator for Switzerland constructed along the lines proposed by Baker et al. (2016) . 3 The Swiss uncer-

tainty indicator reached historically high levels around the date of the vote. 

The reason why the vote led to this substantial policy uncertainty shock is that a reintroduction of quotas conflicts

sharply with the principle of “free movement of workers”. This principle is the cornerstone of the EU’s migration policy

and allows its citizens to move freely within the territory of member states for employment purposes. The principle faced

mounting political and public opposition not just in Switzerland, but also in several European countries, which culminated

in Great Britain’s decision to leave the European Union (EU). Swiss firms had relied heavily on the supply of skilled EU
1 See Bloom (2014) and Castelnuovo et al. (2017) for an overview of recent developments in the uncertainty literature. 
2 For ease of exposition, we refer to the Mass Immigration Initiative (MII) as a referendum, although technically it was a popular initiative. An “initiative”

is a constitutional instrument in Switzerland and represents a cornerstone of the country’s direct democracy. It allows individuals and organizations to 

suggest a law at the federal, cantonal or municipal level. At the national level, citizens must collect signatures of 10 0,0 0 0 voters within 18 months for an 

initiative to be organized and put to ballot. In what follows, we use referendum and popular initiative interchangeably. 
3 This indicator is based on counts of newspaper articles that contain the words “uncertainty” and “economy” along with economic policy terms such 

as taxes, regulation or budget. The KOF Swiss Economic Institute (KOF) calculates the KOF Economic Policy Uncertainty Index for Switzerland on a daily 

basis and publishes figures dating back to 1900. The indicator is based on newspaper articles from the “Neue Zürcher Zeitung” and “Le Temps”, whilst also 

drawing on articles from “La Gazette de Lausanne”, “Le Journal de Geneve” and “Le Nouveau Quotidien” for the pre-1998 period. The indicator is available 

on the KOF website: https://www.kof.ethz.ch/en/forecasts- and- indicators/indicators/kof- uncertainty- indicator.html (data retrieved 22 December 2016). 

https://www.kof.ethz.ch/en/forecasts-and-indicators/indicators/kof-uncertainty-indicator.html
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workers in the years before the vote. The direct consequence of the vote was to put this strategy into question. However,

the uncertainty created by the vote was more general because of a so-called ‘Guillotine clause’. The free movement of

workers agreement is linked directly to six other economically relevant bilateral agreements for the country with its main

trading partner. One of these agreements regulates Switzerland’s access to the EU common market. As the referendum is

vaguely formulated, it was unclear after the vote how, or if at all, any new regulations would be implemented in 2017 and

whether the bilateral agreements would still be in place. An interesting element of our setting is thus that both, the political

and economic context and the potential consequences of the vote for firms are quite similar to those of the Brexit vote in

the United Kingdom. 

Our paper examines whether Swiss firms that were more exposed to the economic policy uncertainty caused by the

vote changed their investment differently compared to those less exposed. The data for the analysis stem from two differ-

ent sources. The first is several waves of the KOF Investment Survey, a biannual business survey on investment activity in

Switzerland. The survey collects detailed information on investment activities of firms in the recent past and near future.

Using these surveys, we construct a firm-level investment panel data set covering the period 2009–2015. The second data

source used in this paper are two special surveys conducted to study the effects of the vote. In these special surveys, we

asked firms shortly after the vote whether the referendum affected their investment plans, and whether it affected their de-

mand expectations and their perceived level of investment uncertainty. One of six firms reported an increase in uncertainty

regarding their investment plans triggered by the MII vote. 

Our paper is most closely related to recent studies that use predetermined elections and close votes to study the effects

of shocks to political uncertainty. 4 Exogenous elections and votes help to better isolate causal impacts of political uncertainty

and firm investment. Julio and Yook (2012), Kelly et al. (2016), Akey and Lewellen (2017), Riem (2016) and Jens (2017) all

relied on electoral cycles to demonstrate the link. These papers concluded that an increase in policy uncertainty leads to

lower investment. Similarly, Baker et al. (2016) showed that economic policy uncertainty as measured through newspa-

per searches displays a strong negative correlation with firms’ investment and employment in policy-sensitive sectors like

defence, healthcare, and infrastructure construction. 

Our paper adds several new elements to this literature on the effects of policy uncertainty on investment. First, to our

knowledge, we are the first paper to study how firm-level investment is affected by an unexpected and far-reaching voting

outcome that leads to sudden and substantial uncertainty about the future economic policy of a country. The vote on Brexit

and the election of Donald Trump as president of the US, as the most prominent examples, show how relevant a better un-

derstanding of the effects of such uncertainty shocks is. Second, our paper combines qualitative and quantitative survey data

to study how policy uncertainty shapes firms’ investment decisions. Firms’ answers to the qualitative survey questions help

us understand the results of the quantitative analysis. Our evidence based on survey data corroborates and complements

the previous literature that typically relied on elections in combination with quantitative firm data. 

Finally, we propose a way to identify the effects of uncertainty at the firm level. As in previous papers, we compare the

evolution of investment in firms that are more and less exposed to changes in expected profits due to the vote. We consider

firms to be exposed if they have a high share of foreign workers in total employment and/or if they operate in industries

strongly dependent on the bilateral agreements. However, the comparison of exposed and non-exposed firms does not reveal

the effect of uncertainty per se, as exposed firms are likely to experience both a change in expected profits (first moment)

and a change in the uncertainty around expected profits (second moment) due to the vote. Real option theory predicts that

an increase in uncertainty (second moment) will only have negative consequences for investment if these are at least to

some extent irreversible ( Bernanke, 1983 ). On the other hand, the first moment effects of the vote are expected to affect

exposed firms with irreversible and reversible investment similarly. We thus gauge the negative uncertainty effects of the

vote through the comparison of exposed firms that differ in the irreversibility of their investment. We implement this idea

empirically using Difference-in-Differences-in-Differences (DDD) estimations, measuring a firm’s degree of irreversibility of 

investment using the results of a survey question proposed by Guiso and Parigi (1999) . 

Our results suggest that the economic policy uncertainty caused by the vote depressed irreversible investment. The pre-

ferred DDD estimates indicate that gross fixed capital formation of exposed firms with irreversible investment was, as a

consequence of the uncertainty, reduced by as much as a quarter in the first two years after the vote. Our regressions also

provide some evidence that exposed firms with reversible investment increased investment in 2014 because of the vote.

Hence, while the policy uncertainty effects of the vote clearly depressed investment in the short run, the sum of first and

second moment effects of the vote among exposed firms is not statistically significantly negative: the vote appears to have

triggered additional investment among firms that were less subjected to the negative effects of uncertainty. The special

surveys provide an explanation for this result. When firms are asked in 2014 whether they have already undertaken mea-

sures because of the MII or plan to do so until 2016, some firms report that the vote has triggered measures that decrease

investment (in particular, led to a postponement thereof), but an equal share of firms report to undertake measures that
4 In a broader sense, our paper also speaks to the literature on the effects of economic policy uncertainty and the effects of macroeconomic uncertainty 

on the economy in general. Works related to this string of literature include, among others, Bachmann et al. (2013), Bianco et al. (2013), Bloom (2009), 

Bontempi et al. (2010), Caldara et al. (2016), Dixit and Pindyck (1994), Fuss and Vermeulen (2008), Hassett and Metcalf (1999), Jurado et al. (2015), Kang 

et al. (2014), Lorie and Smith (1970), Meinen and Röhe (2017) , and Netšunajev and Glass (2017) . 
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increase investment (in particular, streamlining investment). 5 Our interpretation is that the vote induced additional (stream-

lining) investment among exposed firms, but the uncertainty prevented this reaction among the subset of exposed firms

with irreversible investment. 

The remainder of the paper is organized as follows: Section 2 discusses the Mass Immigration Initiative. In Section 3 ,

we describe our data. Our empirical strategy is explained in Section 4 . Section 5 presents the main results, and Section 6

concludes. 

2. The Swiss mass migration initiative 

From around 20 0 0 onward, Switzerland experienced a substantial surge in immigration. While the country’s foreign-

born share had grown little in the 1990s, it increased by 6.4 percentage points between 20 0 0 and 2013, mainly due to the

immigration of skilled workers from neighbouring EU countries. The largest part of the incoming migrants came for work

reasons. This immigration wave to Switzerland raised anti-immigration sentiments in the population (see Siegenthaler et al.,

2016 , for a discussion). 

In 2011, the Swiss People’s Party (SVP), a national conservative party, thus started an “initiative” aiming at restricting

immigration, the so-called “Stop Mass Immigration Initiative”. The initiative demands a reintroduction of an annual cap on

total immigration into Switzerland, similar to the system Switzerland had in the 1990s. These limits and quotas should

apply to all permits covered by legislation on foreign nationals and must be geared towards Switzerland’s overall economic

interests. The initiative also demands that businesses must give Swiss residents priority when hiring staff. 

Reintroducing quotas on total immigration is incompatible with Switzerland’s Free Movement of Persons Treaty (FMP)

with the EU/EFTA states. The treaty, gradually introduced between June 2002 and June 2007, lifted all immigration restric-

tions on EU citizens wishing to work in Switzerland and vice versa. The referendum is at odds with the FMP because it limits

the access of foreign workers to the country’s labour market and discriminates between resident workers and EU nationals.

Furthermore, the FMP is linked to six other bilateral agreements Switzerland has with the EU. These bilateral agreements

concern, among others, road and air traffic, agriculture, and technical trade barriers. Importantly, the agreements are mu-

tually dependent through a so-called Guillotine clause, i.e. if one of them is renounced or not renewed, they all cease to

apply––or at least need to be renegotiated. It is widely believed that these agreements contributed to the comparatively

strong economic performance of Swiss firms during the last decade. 6 

Although the initiative was debated controversially prior to the vote, it was believed the majority of voters would reject

it. First, none of the other major political parties, no trade unions, no employer organizations, and only very few media

outlets in Switzerland supported the initiative. Second, Switzerland’s citizens always voted in favour of the bilateral agree-

ments in several prior votes where the so-called “bilateral way” was put into question. Third, popular initiatives are more

often rejected than accepted. Between 1980 and 2015, only 15 out of 125 popular initiatives received the majority of votes.

Fourth, popular polls on the initiative indicated that it would not find a majority. The first official poll, financed by the

publicly owned television and conducted by GFS between 23 December 2013 and 3 January 2014, saw 55% of the voters

against the initiative and only 37% in favour of it, with 8% not yet decided on how to vote (see Fig. 2 ). Uncertainty about

the outcome of the vote only increased shortly before the vote when the support for the initiative increased in the second

official poll, conducted two weeks before the vote (between 20-25 January). The increase in support was unusual. Support

for popular initiatives normally declines with the voting day approaching ( GFS, 2014 ). The results from the second opinion

poll raised the possibility that the voters could accept the initiative for the first time. 7 By the end of 2013, however, when

firms had undertaken their investment for 2013 and conveyed their investment plans for 2014 in KOF’s investment survey,

an acceptance of the initiative was seen as very unlikely. 

The vote itself took place on 9 February 2014. A very close 50.3% of all voters (with a comparatively high voter turnout

rate of 56.6%) and the necessary majority of the 26 cantons accepted the constitutional amendment demanded by the ini-

tiative. This unexpected result received substantial media interest, both in national and international outlets. An editorial

article in the Neue Zürcher Zeitung , a renowned newspaper in Switzerland, stated that the result represents a “slap in the

face” to the political elite in Switzerland and a “caesura for Switzerland”. Many leaders of EU countries expressed their

concerns about the outcome. For instance, the German chancellery published a statement saying that it “recognizes and

respects the result, but it is nevertheless clear that it creates considerable problems.” The international importance of the

vote was also recognized in a retrospective article in the New York Times on 26 February 2014, saying “the referendum [...]

sent shock waves across Europe.”
5 In the context of the KOF Investment Survey, streamlining investment refers to any type of investment that aims at decreasing production costs. 

Streamlining investment may lead to a decrease in any costs associated with production costs, i.e. less consumption of materials, energy or manpower (see 

KOF Swiss Economic Institute, 2016 ). 
6 The FMP has been central to Switzerland’s economy in the past decade. It has enabled firms to address labour shortages in the resident workforce by 

attracting foreign workers ( Siegenthaler et al., 2016 ). This led to a substantial immigration wave that fuelled demand for local products and services and 

allowed firms to grow to an extent that would not have been possible without the treaty ( Ruffner and Siegenthaler, 2016 ). Abberger et al. (2015) provide 

a thorough assessment of the importance of these agreements for the Swiss economy. 
7 In fact, the growing support for the referendum contributed to the increase in policy uncertainty before the vote measured by the news-based policy 

indicator ( Fig. 1 ). 
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Fig. 2. Official opinion polls on the referendum. 

Notes: GFS Bern conducted two polls prior to the vote. Both opinion polls indicated that Swiss voter would reject the referendum. The first poll lasted from 

23 December 2013 to 3 January 2014. The second survey wave lasted from 20 to 25 January 2014. The bars in the figure present the share of responses to 

the question: “If tomorrow was voted about the initiative against mass immigration, would you be…” (Data source: GFS). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The unexpected outcome created a substantial amount of policy uncertainty regarding the legal and political environment

for Swiss firms. The vote affected the mean and distribution of expected profits of firms mainly in two dimensions. 8 The

first relates to firms’ labour costs: the referendum questions firms’ access to the supply of EU workers. Swiss firms had

strongly relied on workers from the EU to fill their open vacancies and to grow in the decade prior to the vote (see Ruffner

and Siegenthaler, 2016 , and Siegenthaler et al., 2016 ). The outcome of the vote put this strategy into question but does not

give a concrete answer about the alternative as the new constitutional text is vaguely formulated. The referendum neither

specifies how high the new quotas will be nor who should set and allocate them and according to what criteria. More

generally, the vote created uncertainty about how Swiss immigration policy might look like in the future. 

The second dimension along which the vote affected the expected profits of firms relates to the Guillotine clause, which

connects the FMP to the other bilateral agreements. Due to the vote, it became unclear whether or to what extent these

other agreements will remain in place. Most importantly, the vote thus affected firms’ expectations concerning the pref-

erential access of Swiss firms to the EU single market for goods. Losing such a preferential access is a substantial risk for

Swiss firms because the EU represents Switzerland’s by far most important export market with 54.9% of total exports in

2013. Overall, our evidence suggests that both dimensions of the vote played a role, i.e. the uncertainty regarding the supply

of skilled workers and the uncertainty regarding the other bilateral agreements. The recruitment cost aspect of the vote,

however, appears to play a stronger role (see Appendix A.3 for a discussion). 

Due to its vague formulation, Switzerland struggled with the implementation of the initiative in the years following

the vote. In June 2014, the federal government presented a concept which foresaw strict quantitative limits and quotas for

controlling migration to Switzerland. In the following months, the EU repeatedly rejected Switzerland’s requests to begin of-

ficial negotiations about a revision or an amendment of the FMP. In December 2015, the federal government thus presented

a concept for a possible unilateral implementation of the initiative. The concept was based on temporary annual immigration

restrictions – so-called safeguard clauses – that would have violated the FMP. Because the Swiss parliament did not want to

risk the bilateral agreements, this concept was dropped in autumn 2016. Instead, the parliament implemented the initiative

in the form of a soft priority requirement for jobseekers from within Switzerland. The corresponding bill was passed on 16

December 2016, terminating the long phase of uncertainty about the exact consequences of the vote. 
8 A third dimension of the policy uncertainty caused by the vote relates to demand uncertainty for domestic firms. In the years before the vote, domestic 

demand for local goods and services had been fuelled by the substantial inflow of immigrants. With the acceptance of the referendum, this stimulus 

potentially breaks away. This possible consequence of the referendum is, however, likely to be quantitatively less important and less salient than the 

two others: many firms may not be able to concretely quantify the importance of immigration and the induced population growth for their demand 

developments. 
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3. Data 

3.1. The regular KOF investment surveys 

We exploit the unexpected outcome of the popular initiative against mass immigration to investigate hypotheses about

the effects of uncertainty on firms’ investment decisions. Our empirical analysis is based on data from the investment sur-

veys of the KOF Swiss Economic Institute, ETH Zurich. Since 2012, KOF has conducted these surveys bi-annually among a

large panel of private firms in autumn and in spring of a given year. Prior to 2012, the surveys took place only once a year in

autumn. The survey is conducted among a large panel of private and semi-private Swiss firms. Currently, the panel contains

slightly more than 80 0 0 unique firms. The average response rate between 2009 and 2015 amounts to 35%. The firms in the

sample cover all industries excluding agriculture and account for 34% of total employment (FTE) in Switzerland within the

respective sectors. Appendix A.4 describes the survey in greater detail. 

Using all KOF investment surveys conducted between autumn 2010 and autumn 2016, we construct a firm-level panel

data set providing yearly data on realised investment for the period 2009–2015. The final data set covers roughly 30 0 0

different firms. We measure the investment consequences of the vote using firms’ log gross fixed capital formation as the

main outcome. 

Another interesting feature of each of the KOF Investment Surveys is that firms are asked about their investment for

several years. For instance, in the survey in autumn 2013, firms were asked for quantitative information on investment

activity in 2012, 2013 and 2014. Some of the investment data are hence actual ( i.e. realised) investment made in the past,

and some of the data refer to planned investment in the current and next year. This data structure offers three advantages.

First, our panel data set on realised investment 2009–2015 is fairly balanced despite non-response to the individual surveys

because a firm is asked to provide realised investment for the same investment year in three different surveys. Second, we

can reduce the measurement error in the investment data for a particular year and firm by using the mean from different

surveys for that firm in case it participated in more than one of the surveys that levy information on realised investment

for that year. Third, the KOF survey in autumn 2013 asked firms about their investment plans in 2014. This gives rise to a

straightforward placebo test, as the effects of the MII should not be observable in the investment plans for 2014 levied 2 to

5 months before the vote. 

3.2. The special surveys in 2014 

Our empirical analysis also makes use of additional survey information that was specifically gathered to study the effects

of the referendum. These special questions, added to the regular investment surveys in spring 2014 and autumn 2014,

directly asked firms about the consequences of the referendum for future investment activities and whether the acceptance

of the MII influenced the uncertainty surrounding their investment plans. 9 Among others, we asked survey respondents

how the acceptance of the MII affected the growth potential of Switzerland and the expected demand for the products and

services sold by the firm. Survey participants could choose one of the following options: “strongly decreased”, “decreased”,

“not changed”, “increased”, and “strongly increased”. 10 In one of the key specifications presented below, we will use the

answers to these questions to control for the change in expected demand that the firm faced because of the referendum. 

We also collected certain firm characteristics relevant to the empirical analysis in these special surveys. One important

variable levied in the surveys is the share of foreign workers in total employment. Another is the degree of irreversibility

of a firm’s investment. The survey item we added to the special surveys is based on Guiso and Parigi (1999) and asks firms

about the second-hand market conditions for existing production plants and machineries. Firms are given four options: (1)

there exists a second-hand market, and it is relatively easy to find a buyer in a short time willing to pay a reasonable price;

(2) there exists a second-hand market, but it takes time to find a buyer and selling prices are not very rewarding; (3) even

though there exists a second-hand market, it is very difficult to find a buyer and selling prices can be very low; and (4)

there does not exist a second-hand market for the existing machinery and production plants. Fig. 3 displays the distribution

of the reported irreversibility by the firms in our sample. The overwhelming majority of firms indicate at least some degree

of irreversibility. Only 5% of the firms indicate full reversibility. For simplicity and following Guiso and Parigi (1999) and

Binding and Dibiasi (2017) , we define a binary variable for irreversibility in the regressions below (see Eq. (1 )). The variable

takes a value of 1 in the case where a firm reports that there does not exist a second-hand market, or it is very difficult to

find a buyer and selling prices can be very low at the existing market. According to this measure, approximately 70% of all

firms have irreversible investment 11 , i.e. 

Ir re v er sibl e i = 

{
1 , f ir m repor ts high or f ull ir re v er sibility 

0 , other wise 
(1)
9 The questionnaires of these special questions are shown in Appendix A.4 . The reader can find additional information on the special surveys including 

extensive descriptive statistics in Abberger et al. (2014) . 
10 See the questionnaire in Appendix A.4 for the exact wording. 
11 Appendix A.4 provides an extensive discussion of the variable and gives additional information on the irreversibility measure. Strikingly, our evidence 

suggests that irreversibility represents a firm characteristic that cannot be explained by other firm characteristics. 
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Fig. 3. Degree of irreversibility of investment. 

Notes: Fig. 3 shows the distribution of our firm-specific measure of investment irreversibility. Since autumn 2014, KOF asks firms yearly if there exists a 

second hand market for their existing machinery and production plants and how long it takes to find a suitable buyer. 6% of firms in our sample report 

that there exists a second market and that it is relatively easy to find a buyer in a short time willing to pay a reasonable price (full reversibility). Roughly 

one fourth of firms report that there exists a second hand market but it takes time to find a buyer and selling prices are not very rewarding (slight 

irreversibility). 35% of firms answer that even though there exists a second hand market, it is very difficult to find a buyer and selling prices can become 

very low (high irreversibility). 35% of participating firms state that there exists no second hand market for their existing machinery and production plants 

(full irreversibility). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Because the information on firms’ foreign employment share and their investment irreversibility are used in our baseline

regressions, our regression samples are restricted to firms that participated in either the spring or the autumn survey in

2014. Although these firm characteristics were collected in surveys that took place shortly after the vote, we consider them

as “pre-determined” below, as it appears unlikely that the vote had a relevant effect on the foreign employment share and

firms’ investment irreversibility 12 within the short period between the vote and the surveys. 13 

Columns 1–4 of Table 1 report the number of observations, the mean, median, and standard deviation of the most im-

portant variables used in this paper. The average firm size is 483 FTE workers, of whom 27% are foreigners. About 33%

of all firms are exporters 14 . The share of firms in the manufacturing sector is 44%, and the average investment is 13.1 log

points (489,0 0 0 CHF) with a standard deviation of 2.2. As usual with investment data, the distribution of log investment is

heavily skewed to the right with a small number of firms reporting very large investment figures. To avoid that our results

are driven by outliers, we trim the outcome distribution by discarding observations above the 99th percentile. None of our

results depend critically on this trimming of the outcome variable, but the estimates tend to be more precise. The main

results using an untrimmed outcome and 95% trimming are reported in Appendix A.1 . 

4. Empirical strategy 

4.1. Measuring exposure to the MII 

We identify the effects of the vote by comparing firms that differ in their exposure to the effects of the vote using

Difference-in-Differences (DD) and Difference-in-Differences-in-Differences (DDD) estimations. Firms’ exposure to the refer- 

endum is measured based on pre-determined firm characteristics. Our preferred exposure measure incorporates both di-

mensions along which the referendum affected firms’ expected profits simultaneously (see Section 2 for details). The first

of the two dimensions is the vote’s impact on expected revenues (through affecting firms’ potential future access to the EU

product market). Fig. 4 illustrates the relevance of this dimension of the vote using firms’ answers to the special survey.
12 Conceptually, irreversibility captures characteristics of the resale market for firms’ investment goods. Neither this market nor the composition of firms’ 

existing capital stock is likely to be affected quantitatively meaningfully by the vote in the period between the vote and the special surveys. 
13 In order to limit concerns that these firm characteristics are affected by the vote further, we always prioritize firms’ answers to the spring survey in 

2014 in case a firm responded to both, the spring and autumn survey in 2014. 
14 We define exporters as firms that export more than 5% of their production. The reason why we use a dummy variable and why we use this threshold 

lies in the export information levied in the KOF Investment Survey. Every autumn, KOF asks firms to state the percentage of sales that were exported 

in the same year. Firms are given a four-item response: 0-5%, 6-33%, 34-66% or 67-100%. See the questionnaire in Appendix A.4 for the exact wording 

of the question. The results are similar if we use another threshold to distinguish between export-oriented and domestic-oriented firms, and if we use a 

continuous version of the export variable. 
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Table 1 

Summary statistics. 

(1) (2) (3) (4) (5) (6) 

Variable description Firm-year observation Mean Median St.Dev 0.01 quantile 0.99 quantile 

Investment GFCF (log) 13,765 13.08 13.14 2.21 8.29 17.86 

Investment equipment (log) 11,411 12.64 12.69 2.11 8.01 17.13 

Investment construction (log) 6818 12.69 12.62 2.24 7.60 17.65 

Number of FTE 10,287 483 82 20,912 2 2774 

Large firm (1 if more than 250 FTE) 10,287 0.21 0 0.40 0 1 

Irreversiblity (1 = Yes, 0 = No) 12,648 0.70 1 0.46 0 1 

Exposed to MII (1 = Yes, 0 = No) 13,765 0.52 1 0.50 0 1 

Increased uncertainty (1 = Yes, 0 = No) 13,700 0.16 0 0.37 0 1 

Decrease demand (1 = Yes, 0 = No) 10,649 0.12 0 0.33 0 1 

Decrease growth potential (1 = Yes, 0 = No) 13,225 0.52 1 0.50 0 1 

Increase recruitment costs (1 = Yes, 0 = No) 13,429 0.29 0 0.46 0 1 

Exporter (1 = Yes, 0 = No) 13,087 0.33 0 0.47 0 1 

Exposed to bilaterals (1 = Yes, 0 = No) 13,765 0.40 0 0.49 0 1 

Foreign owned (1 = Yes, 0 = No) 11,062 0.17 0 0.37 0 1 

Foreign share (in % of total FTE) 13,765 27.06 20.00 23.63 0.00 90 

Strong competition (1 = Yes, 0 = No) 10,989 0.69 1 0.46 0 1 

Distance to border (in km) 13,747 25.64 22.81 17.85 1.00 71 

Close to border (1 = Yes, 0 = No) 13,747 0.23 0 0.42 0 1 

Manufacturing firm 13,765 0.44 0 0.50 0 1 

Construction firm 13,765 0.07 0 0.26 0 1 

Service firm 13,765 0.48 0 0.50 0 1 

Notes: This table provides summary statistics for the main variables used in the paper. The table provides averages for firm-year observations for the 

period 2009–2015. «Investment GFCF», «Investment equipment» and «Investment construction» represent realised nominal investment in logs. The variable 

«Number of FTE» represents the self-reported number of full-time equivalent workers (FTE). The variable «Large firm» takes the value 1 in case a firm has 

more than 250 FTE and 0 otherwise. The variable «Irreversibility» is a binary variable that takes the value 1 in case a firm reports that there does not exist 

a second-hand market for its existing production plants, or if there exists a second-hand market but it is very difficult to find a buyer and selling prices 

can be very low at the existing market. The variable «Exposed to MII» shows a firm’s exposure to the policy shock (see Section 4.1 ). The variable takes the 

value 1 in case the likelihood of being exposed is above the median and 0 otherwise (see Eq. (2) ). The variable «Increased uncertainty» takes the value 1 

in case a firm reported a decrease in investment certainty because of MII and 0 otherwise. Similar, the variable «Decrease demand» takes the value 1 in 

case a firm reported a decrease in demand because of MII and 0 otherwise and the variable «Decrease growth potential» takes the value 1 in case a firm 

believes that MII decrease the Swiss growth potential and 0 otherwise. The variable «Exporter» takes the value 1 if more than 5% of a firm’s sales stem 

from abroad and 0 otherwise. The variable «Exposed to bilaterals» takes the value 1 in case a firm operates within a sector that is exposed to bilateral 

agreements according to Bühler et al. (2011) . The variable «Foreign owned» takes the value 1 in case a firm is foreign owned and 0 otherwise. «Foreign 

share» contains the self-reported share of foreign worker as a percentage of all FTE. The variable «Strong competition» takes the value 1 in case a firm 

operates in a highly competitive market. In the special survey in autumn 2014, we asked firms to assess their current level of competitive intensity in their 

main market. We generate a binary variable that take the value 1 in case a firm reports a high or very high competitive intensity. The variable «Close to 

border» takes the value 1 in case a firm is within 10 km to a border crossing. The variable «Manufacturing firm» takes the value 1 in case that a firm is 

a manufacturing firm (NACE 10–38) and 0 otherwise. The variable «Construction firm» takes the value 1 in case that a firm is a construction firm (NACE 

41–43). The variable «Service firm» takes the value 1 in case that a firm operates within the service sector (NACE 45–96). 

Fig. 4. Expected change in demand and change in recruitment costs due to MII, overall and by firms’ exposure. 

Notes: The bars display the share of firms that report an expected decrease in demand because of the vote, and the share of firms that report an expected 

increase in recruitment costs because of the vote. The dark blue bars depict the overall share. The light blue bars differentiate between firms that are 

exposed and firms that are not exposed. The data stem from the two special surveys on the effects of the MII in spring and autumn 2014. 
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Table 2 

Constructing firm-specific exposure to the referendum. 

(1) (2) (3) (4) (5) (6) 

Variables 

Logit increased 

uncertainty 

Logit increased 

uncertainty 

Logit at least one 

measure 

Logit at least one 

measure 

Logit decreased 

firm demand 

Logit decreased 

firm demand 

Foreign share 0.018 ∗∗∗ 0.018 ∗∗∗ 0.002 ∗∗∗ 0.002 ∗∗∗ 0.012 ∗∗∗ 0.015 ∗∗∗

(0.002) (0.003) (0.0 0 0) (0.0 0 0) (0.002) (0.003) 

Exposed to bilaterals 0.287 ∗∗∗ 0.300 ∗ 0.027 ∗ 0.038 ∗∗ 0.005 0.248 

(0.100) (0.166) (0.015) (0.019) (0.131) (0.187) 

Exporter 0.122 0.018 −0.263 

(0.179) (0.020) (0.205) 

Close to border −0.227 0.036 ∗ −0.209 

(0.181) (0.020) (0.205) 

Strong competition 0.307 ∗ 0.066 ∗∗∗ 0.933 ∗∗∗

(0.166) (0.021) (0.222) 

Large firm 0.343 ∗∗ 0.008 0.535 ∗∗∗

(0.173) (0.023) (0.194) 

Foreign owned −0.140 −0.015 0.069 

(0.211) (0.025) (0.227) 

Subsidiary −0.089 −0.049 ∗∗ −0.104 

(0.176) (0.021) (0.196) 

Observations 3269 1599 2361 1497 2423 1533 

Cluster-robust standard errors in parentheses 

Notes: This table reports estimation results that are used to create firm level exposure to the MII. The dependent variable in columns 1 and 2 is a dummy 

equal to 1 if a firm reports an increase in investment uncertainty because of the MII. The dependent variable in columns 3 and 4 is a binary variable that 

takes the value 1 in case a firm reported to plan at least one of the measures proposed in question 3 in the special survey questionnaire in autumn 2014 

(see Appendix A.4 for the exact wording of the question). The dependent variable in columns 5 and 6 is a dummy equal to one if firm expects reduced 

demand due to the MII. The variable «Foreign share» contains the self-reported share of foreign worker as a percentage to all FTE. The variable «Exposed to 

bilaterals» takes the value 1 in case a firm operates within a sector that is exposed to bilateral agreements according to Bühler et al. (2011) . See the notes 

of Table 1 for explanations on the other covariates. Cluster-robust standard errors in parentheses. ∗∗∗p < 0.01, ∗∗p < 0.05, ∗p < 0.1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The dark blue bars of Fig. 4 show that 12% of all surveyed firms expect that the vote decreased the demand for their goods

or services. The second dimension is the vote’s impact on expected labour costs (through affecting firms’ potential future

access to foreign workers). According to Fig. 4 , the share of firms that fear that recruitment costs will rise because of the

vote amounts to 29%, highlighting the importance of EU workers in the Swiss labour market. We proxy exposure to the

demand dimension using a dummy variable measuring whether a firm is part of a two-digit industry that is affected by the

bilateral agreements. This indicator variable is constructed by Bühler et al. (2011) , and we term it “Exposed to bilaterals”

below. 15 We capture firms’ exposure to the labour cost dimension of the vote using firms’ share of foreign employees. 

Because working with two different exposure dimensions simultaneously would complicate our regressions substantially, 

we aggregate the two pre-determined firm characteristics into a one-dimensional exposure measure. Instead of giving the

two variables an equal weight in the composite measure, we weight the two variables by the extent to which they corre-

late with a variable measuring firms’ subjective change in investment uncertainty because of the vote. The approach takes

advantage of the special surveys conducted in 2014. In these surveys, we asked firms directly whether the certainty of their

investment plans had changed due to the acceptance of the referendum. In column 1 of Table 2 , we present logit regres-

sions in which firms’ answers to this question are regressed on firms’ foreign employment share and the dummy variable

“Exposed to bilaterals”. As expected, the probability of reporting an increase in uncertainty due to the acceptance of the

referendum is substantially higher for firms with a high share of foreign employees and for firms that operate in an in-

dustry that is directly affected by the bilateral agreements. Because the foreign share correlates more strongly with the

self-reported change in investment uncertainty caused by the vote than the bilateral dummy, its weight in our overall expo-

sure measure is higher. We directly construct these weights by using the predicted probabilities from the logit estimation of

column 1 of Table 3 . Because it is not straightforward and not very transparent to implement DDD estimations with a con-

tinuous exposure variable, we construct a binary variable using the predicted probabilities and consider a firm as exposed

if its probability is above the sample median, i.e. 

Expose d i = 

{
1 , p i ( increase uncertaint y i ) > median 

0 , otherwise 
(2) 

Splitting the sample at the median allows us to compare firms that are more exposed to the vote to firms that are less

exposed to the vote. As is discussed in greater detail in Section 5.3 and in the appendix, our results are similar if we use the
15 Bühler et al. (2011) studied how the trade liberalization caused by the introduction of the bilateral agreements in 2002 affected plant growth in 

Switzerland. Their measure was built by carefully assessing the extent to which a specific two-digit industry of the NACE industrial classification (rev. 2) 

was affected by the seven bilateral agreements. The authors used three categories (non-affected, affected, and strongly affected). The appendix of their 

paper provides a detailed explanation of the assignment of industries. We use a binary variable that takes the value one in case an industry is ‘affected’ or 

‘strongly affected’ and zero otherwise. 
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Table 3 

DD and DDD estimates of effect of the MII policy shock on investment. 

(1) (2) (3) (4) (5) (6) 

FE FE FE FE FE FE 

DDD DDD DDD DD DD DD 

Variables continuous exposure only irreversible only irreversible 

MII × Exposed × Irreversible −0.287 ∗∗∗ −0.311 ∗∗∗

(0.100) (0.110) 

MII × Exposure × Irreversible −0.759 ∗∗∗

(0.293) 

MII × Exposed −0.131 ∗∗ 0.180 ∗ −0.040 

(0.066) (0.100) (0.053) 

MII × Decreased exp. demand 0.055 

(0.127) 

MII × Exposed × Decreased exp. demand 0.106 

(0.163) 

MII × Decreased growth potential 0.026 

(0.080) 

MII × Exposed × Decreased growth potential −0.131 

(0.107) 

MII × Exposed × Increase exp. recruitment costs 0.226 ∗

(0.119) 

MII × Increase exp. recruitment costs −0.021 

(0.094) 

MII × Exposure 0.274 

(0.482) 

Observations 12,648 10,340 12,648 8850 3798 13,765 

Number of firms 2700 2196 2700 1901 799 3071 

Firm FE Yes Yes Yes Yes Yes Yes 

Industry-time FE Yes Yes Yes Yes Yes Yes 

Exposed-time FE Yes Yes No No No No 

Irreversibility-time FE Yes Yes No No No No 

Notes: The dependent variable in columns 1–6 is firm-level GFCF (in log). The variable «MII» captures the effect of the MII on investment plans and takes 

the value 1 for the years 2014 and 2015 and takes the value 0 for the years 2009–2013. The variable «Exposed» takes the value 1 in case the likelihood of 

being exposed is above the median and 0 otherwise. «Exposure» is the corresponding continuous variable. The variable «Decreased exp. demand» takes the 

value 1 in case a firm reported that the acceptance of the MII negatively affects its demand and 0 otherwise. The variable «Decreased growth potential»

takes the value 1 in case a firm expects negative effects of the MII on Swiss growth potential and 0 otherwise. The variable «Increase exp. recruitment 

costs» is one if a firm reports to expect increased recruitment costs because of the vote. The variable «irreversible» takes the value 1 in case a firm has 

irreversible investment and zero otherwise. Models (1)–(3) examine the effect of policy uncertainty on firm investment using a DDD approach. Models (4)–

(6) investigate the overall effect of the vote on investment in a DD setting. Model (4) limits the sample to firms that have irreversible investment. Model 

(5) limits the sample to firms that have reversible investment. Model (6) uses the entire sample. Cluster-robust standard errors in parentheses. ∗∗∗p < 0.01, 
∗∗p < 0.05, ∗p < 0.1. 

 

 

 

 

 

 

 

 

 

 

 

 

continuous exposure variable and neither depends on the threshold chosen to label firms as exposed and non-exposed, 16

nor on exactly which dependent or independent variables we use in the logit model to construct exposure, nor on the

weighting procedure that we use. 

We illustrate the relevance of our binary exposure measure in Fig. 4 using two survey items from the special surveys.

The figure shows that the probability to expect increased recruitment costs and to report decreased demand expectations

because of the vote is about twice as large among exposed compared to non-exposed firms. The exposure dummy thus iden-

tifies firms that report being strongly affected by the vote in the special surveys. However, both Fig. 4 and our later analyses

(see, e.g., Table A4 ) suggest that the recruitment cost channel is the most relevant one in determining firms’ investment

responses to the vote. 

4.2. Identifying the uncertainty effects of the vote 

Using the binary exposure indicator, Exposed i , we study the investment consequences of the vote using a Difference-

in-Differences-in-Differences (DDD) regression model. We estimate a DDD instead of the simpler DD model because a DD

regression, based on the simple comparison of the change in investment of exposed and non-exposed firms, likely captures

both the effects of uncertainty and the first moment shifts in expectations caused by the vote. These first moment effects

arise because the vote reduced firms’ long-run demand expectations and increased the expected future labour costs. Exposed

firms are more likely to be affected by these first moment effects of the vote than less exposed firms. 
16 As we show below, a continuous exposure measure yields very similar results. Moreover, if we estimate separate effects for several different levels of 

exposure, we find that firms with medium levels of exposure react similarly as firms with high levels of exposure. Using a binary exposure, splitting firms 

at the median level of exposure thus appears to be a sensible way of summarizing the reaction to the MII (see Appendix A.1 ). 
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To isolate the second moment effect of the vote – the effect attributable to policy uncertainty – we exploit that ac-

cording to real option theory an increase in uncertainty incentivizes firms to postpone investment projects only if they

are irreversible. If investment projects can be reversed without costs, it is not rational to postpone investment in the face

of a second moment shift of profit expectations ( Bernanke, 1983 ). In contrast, the degree of irreversibility does not enter

a conventional cost benefit analysis of an investment project. Orthodox capital asset pricing models compare future dis-

counted earnings to future discounted costs regardless of the possible resale value. This means that first moment changes

in profitability affect investment project decisions independently of their degree of irreversibility. The reasoning suggests

that the comparison of exposed firms with more and less reversible investment allows us to isolate the investment effect of

uncertainty caused by the vote. 

To exploit this insight empirically, we estimate variants of the following DDD model: 

ln ( y i,t ) = γi + δ jt + α1 t Expose d i ∗ T t + α2 t Ir re v er sibl e i ∗ T t + α3 Ir re v er sibl e i ∗ Expose d i ∗ MI I t + εit (3)

The dependent variable in this model, ln ( y i, t ), is log investment by firm i for year t . Since the log of zero is undefined,

about 9.5% of all firms are discarded because they have zero investment. Conditioning the sample to firms with positive

investment does not induce a sample selection bias in our application, as we show in Section 5.4 . 

The variable of interest is the triple interaction term Irreversible i 
∗Exposed i 

∗MII t . The term MII t simply captures the timing

of the referendum. It is a dummy variable equal to 1 in all periods after the acceptance of the initiative in early 2014, i.e. MII t 
is 1 for t ≥ 2014. Exposed i represents the binary, time-invariant exposure dummy constructed as discussed in the previous

section. Irreversible i reflects firms’ self-assessed investment irreversibility. Consequently, α3 reflects the effect of the refer-

endum vote on exposed firms with irreversible investment. To estimate this parameter, we account for shocks and trends

in the outcomes separately for firms with reversible and irreversible investment (due to the inclusion of irreversibility-time

fixed effects, Irreversible i 
∗T t ) 

17 and for shocks and trends that differentially affect exposed and non-exposed firms (due to

the inclusion of exposed-time fixed effects, Exposed i 
∗T t ). 

To understand how this triple-difference model identifies the effect of policy uncertainty, it is helpful to note that the

DDD model compares two different DD: the first is the DD based on the comparison of investment between exposed firms

with irreversible investment and non-exposed firms with irreversible investment. The second is the DD of investment be-

tween non-exposed and exposed firms with reversible investment. The difference between these DDs is the effect identified

in the DDD model, i.e. we compare the relative evolution of investment in exposed versus non-exposed firms with irre-

versible investment to the relative evolution of investment in exposed versus non-exposed firms with reversible investment.

Our DDD reveals the causal effect of the uncertainty caused by MII under the identifying assumption that the two DDs

would have displayed common trends absent the MII, conditional on the covariates. This assumption is not directly testable,

but its plausibility can be assessed by studying whether the firms had similar investment developments in the period prior

to the MII. 

To make the assumption more plausible, our model also contains a large set of fixed effects that control for a variety

of unobserved factors. First, we include firm fixed effects, γ i , which accounts for all time-invariant factors that affect the

outcome of firm i, such as firms’ initial size and the quality of initial capital stock. Exposed i and Irreversible i and their inter-

action are also absorbed by the firm fixed effects because these variables are time-invariant. Second, our model also contains

a full set of industry-period fixed effects, δjt , build on the NACE revision 2 two-digit level. 18 These fixed effects absorb all

period-specific factors that affect all firms within the same two-digit industry equally. Their inclusion limits concerns that

our results are driven by industry-specific shocks in 2014 or 2015 that affect exposed with irreversible firms differently than

other firms in the same industry, such as common demand and productivity shocks. 

Despite these fixed effects, the main concern in our regressions is that our estimates are confounded by other simultane-

ous shocks that affect exposed with irreversible investment differently than other firms. Arguably, the main macroeconomic

event in Switzerland in our sample period is the strong real appreciation of the Swiss Franc that followed the decision of

the Swiss National Bank (SNB) to, in January 2015, lift the exchange rate peg that it previously maintained vis-à-vis the Euro.

Following the announcement of the SNB, the Swiss franc appreciated by over 10% against the Euro in real terms. Dibiasi et

al. (2017), Efing et al. (2016) , and Kaiser et al. (2017) showed that the permanent appreciation of the Swiss franc and the

associated increase in uncertainty after the removal of the peg strongly depressed investment in 2015 and 2016 in Swiss

firms with large currency exposure. The fact that the removal of the peg falls in our sample period raises concerns that

our estimates pick up the effects of the “Franc shock”. We provide several pieces of evidence that this is not the case (see

Section 5.3 and Appendix A.1 ). 

5. Main results 

This section presents our main empirical results. A natural starting point for this analysis is the descriptive evidence

from the special survey in which we directly asked firms about the consequences of the referendum on their investment

behaviour. We then turn to a more formal analysis of the effects of the referendum on realised investment using the DDD

model. 
17 T t represents year dummies. 
18 There are 75 different industries in our data set. 
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Fig. 5. Firms reaction to the acceptance of the MII. 

Notes: In autumn 2014, approximately 15% of all firms report that they have undertaken investment measures due to the acceptance of the MII. This figure 

displays which measures were taken and reports the share of firms that report a particular measure (conditional on firms reporting a least one measure). 

We weight firm answers with their number of FTE. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

5.1. Survey evidence 

The special survey asked firms whether the acceptance of the referendum induced them to change their investment

plans. Firms were given six different options, with the possibility to choose more than one. The options were: no measure,

cancel investment, postpone investment, move investment activities abroad, prepone investment, and implement investment

to streamline production. Overall, 85% of all participating firms reported that they will not and did not yet undertake any

specific measure because of the policy shock. Fig. 5 displays the share of firms reporting each measure conditional on those

that report at least one measure. About half of these firms report to postponing investment. An almost equal share reports

to engaging in investment that streamlines production. From a conceptual point of view, postponing investment is more

likely to result from the uncertainty caused by the vote, while implementing investment to streamline production is rather

caused by changes in the actually expected conditions, like future revenues, labour costs, and profits. The figure suggests

that the vote may, overall, not have led to a short-run decrease in investment: measures that decrease investment (cancel,

postpone and move abroad) might be balanced out by those that increase investment (prepone and streamlining). 

In the special surveys in spring and autumn 2014, we also asked survey participants how the acceptance of the refer-

endum changed the certainty of their investment plans. 19 Firms could answer on a 5-item Likert-scale. Table 1 presents

firms’ answers to this question. It reveals that in both surveys approximately 16% of the participating firms reported that

the referendum decreased their investment certainty. 

5.2. Effects on investment 

The survey evidence suggests that the vote influenced firms’ uncertainty surrounding their investment activity and that

it had an impact on the investment plans of a sizeable subset of firms. In this section, we analyse how the MII affected

firms’ investment in the two years following the vote using the empirical strategy presented in Section 4 . 

In Table 3 , we use the triple-difference model with firm fixed effects presented in Section 4.2 to identify the uncer-

tainty effects of the vote on investment. Here and throughout the paper, standard errors are clustered on the level of the

individual firm. The estimation sample covers the years 2009–2015. The estimated coefficient on the triple interaction term

Irreversible i 
∗Exposed i 

∗MII t in column 1 of Table 3 is negative and statistically significant. Exposed firms with irreversible

investment clearly lower investment expenditures in 2014 and 2015 relative to other firms. According to our theoretical

argument, the estimate reflects the extent to which the uncertainty created by the vote depressed investment, as irre-

versibility mediates the uncertainty effects of the vote but should not matter regarding the first moment effects. Column 2

of Table 3 substantiates this presumption by flexibly controlling for the perceived first order effects of the referendum on the
19 See the questionnaire in Appendix A.4 for the exact wording. Abberger et al. (2014) and Abberger et al. (2015) provide additional information on the 

special surveys in spring and autumn 2014. 
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Fig. 6. Comparison of evolution of log investment between exposed and non-exposed firms, by investment irreversibility. 

Notes: The figure visualises our DDD approach. In the subfigure on the left, we confine our sample to firms with irreversible investment and compare 

average realised Gross Fixed Capital Formation (GFCF) (in log) of exposed to non-exposed firms. In the subfigure on the right, we confine our sample to 

firms with reversible investment. In both figures, we demean investment data at the firm level in order to replicate the variation exploited in the firm 

fixed effects regressions. The red line separates years that are affected by the MII, i.e. 2014 and 2015, from years that are prior to the MII (2009–2013). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

individual firms, as we collected them in the special surveys. These variables are the binary, self-reported effects of the MII

on expected demand, Switzerland’s growth potential, and firms’ expected recruitment costs, each variable interacted with

the exposed dummy. The point estimate of the triple interaction term Irreversible i 
∗Exposed i 

∗MII t remains almost unchanged

if we do this, signalling that our approach is indeed able to pick up the effect attributable to uncertainty. 

As was mentioned above, the DDD estimate in the first column of Table 3 is based on the difference of two DDs. It

is instructive to look at these two DDs separately. The first DD is the DD comparing investment between exposed firms

with irreversible investment and non-exposed firms with irreversible investment. The investment development of these 

two groups is plotted in the left part of Fig. 6 . In order to illustrate the variation that we exploit in the firm fixed effects

regressions in Table 3 , we plot averages of firm-demeaned data (i.e. we subtract the time-average in investment from each

observation and plot averages of deviations from within-firm means). We observe a strikingly similar trend of investment in

both groups between 2009 and 2013. In 2014 and 2015, investment declines for exposed firms with irreversible investment,

while it remains more or less constant for non-exposed firms with irreversible investment. The figure suggests that the vote

had a negative impact on investment of exposed firms with irreversible investment. If we cast the plotted data into a simple

DD model with firm- and industry-period fixed effects, we see that the difference in the evolution of investment between

the two groups is statistically significant (column 4 of Table 3 ). 20 

The second DD of interest in the DDD model compares investment of non-exposed and exposed firms with reversible

investment. The right part of Fig. 6 plots investment developments in these two groups. It suggests that the vote led to

an increase in investment in exposed firms relative to non-exposed firms in 2014. Estimating a DD model with firm- and

industry-period fixed effects confirms that the DD between the two groups in 2014 and 2015 is statistically significant

(column 5 of Table 3 ). Note that there are some discernible differences in investment growth between exposed firms and

non-exposed firms with reversible investment before the vote (see Fig. 6 ). These differences in pre-trends are not statisti-

cally significant, however, and in fact become smaller once we account for industry-period fixed effects, as is done in our

regression models. 

As becomes evident from the two DD in columns 4 and 5 of Table 3 , the impact of the vote may combine real option

and Oi–Hartman–Abel effects. 21 The negative uncertainty effect of the vote on investment arises, on the one hand, because

exposed firms with irreversible investment reduce investment relative to non-exposed firms with irreversible investment,

consistent with real option effects. On the other hand, it arises because exposed firms with reversible investment invest

more , consistent with Oi-Hartman–Abel effects. Given the survey evidence presented in Section 5.1 , this may reflect that

the referendum led to the postponement of investment in some exposed firms but triggered investment––investment to

streamline production in particular––in other exposed firms. Consistent with this explanation, column 2 of Table 3 shows

that exposed firms that expect increased recruitment costs because of the vote invest more in 2014 and 2015 (i.e. the triple

interaction term Increase exp . recruitment costs i 
∗Exposed i 

∗MII t is positive and statistically significant). The uncertainty caused

by the vote may have prevented the latter reaction in exposed firms with irreversible investment. 
20 The evidence that exposed firms with reversible investment invest more due to the MII is also confirmed in a specification that includes all firms but 

instead contains the full set of interaction terms: Exposed i 
∗MII t , Irreversible i 

∗MII t , and Irreversible i 
∗Exposed i 

∗MII t (see column 2 of Table A1 ). 
21 The Oi (1961), Hartman (1972) , and Abel (1983) effect states that in the absence of irreversibility (and other adjustment costs) an increase in uncertainty 

about future business conditions leads to an increase in investment as the optimal capital stock is convex in business conditions. 
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Fig. 7. Differences in firm-demeaned gross fixed capital formation between exposed and non-exposed firms. 

Notes: The figure compares average realised GFCF (in log) of exposed and non-exposed firms. We demean investment data at the firm level in order to 

replicate the variation exploited in the firm fixed effects regressions. The red line separates years that are affected by the MII, i.e. 2014 and 2015, from 

years that are prior to the MII (2009–2013). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

These results indicate that, as a whole, exposed firms did not invest less than non-exposed firms in 2014 and 2015,

as the positive effect on investment of one group of exposed firms compensates the negative effect from the other group.

Fig. 7 illustrates this by plotting firm-demeaned yearly log investment separately for all exposed and non-exposed firms. The

figure shows that realised investment developed very similarly in the two groups during the entire 2009–2014 period. There

is some evidence that investment declines in exposed firms relative to non-exposed firms in 2015, but the difference is, in

fact, not statistically significant. If we cast the plotted data into the simple panel DD model, it is confirmed that there are

no statistically significant differences in gross fixed capital formation between exposed and non-exposed firms in 2014 and

2015 (cf. the last column of Table 3 ). Overall, our results suggest that the total investment effect of the vote, i.e. the sum

of first and second moment effects, was close to zero. However, exposed firms with reversible investment invested more

and exposed firms with irreversible investment invested less because of the vote. We interpret this heterogeneity among

exposed firms as evidence for negative uncertainty effects of the vote. 

This uncertainty effect is quite homogeneous across exposed firms with irreversible investment. There are no statistically

significant differences in the uncertainty effects of the MII between exporters and non-exporters, between foreign-owned

and domestic firms, or between firms with differing com petition intensities. 22 The only groups of firms that are not statis-

tically significantly affected by the uncertainty caused by the vote are large firms (firms with more than 250 FTE workers)

and firms in the construction sector. 23 We also investigated whether it is the uncertainty about future recruitment costs or

the uncertainty about expected demand and the access to the European market that drives the negative uncertainty effect

of the vote. Our analysis suggests that both the recruitment cost and the demand dimension play a role. However, the re-

cruitment cost channel is empirically more robust and thus potentially more relevant (see Table A4 and Appendix A.3 for

details). 

The estimates in columns 1 and 2 of Table 3 suggest that the economic policy uncertainty induced by the vote reduced

irreversible investment by as much as 25–30% in 2014 and 2015 in exposed firms, suggesting that irreversible investment

is very sensitive to policy uncertainty. How do the uncertainty effects found in this paper relate to estimates from previous

papers? This question is not straightforward to answer because of the heterogeneity in size, significance, and the measure-

ment of the uncertainty shocks studied in the literature. However, assuming that the vote roughly doubled the economic

policy uncertainty in Switzerland, as shown by the respective index in Fig. 1 , the estimated uncertainty effects are remark-

ably similar in magnitude to those in Gulen and Ion (2015) . These authors found that a doubling of the Economic Policy

Uncertainty index decreases irreversible investment by roughly 25% in the US. Jens (2017) showed that gubernatorial elec-
22 See Appendix A.3 and Table A5 for details. 
23 A potential reason for the smaller effects of uncertainty on large firms is that large firms display, on average, a lower degree of risk aversion. In spring 

2017, Dibiasi et al. (2017) conducted a survey experiment among the participants of the KOF Investment Survey to study the relative importance of capital 

irreversibility in the uncertainty-investment relationship. As part of the survey experiment, the authors levied information on the degree of firms’ risk 

aversion. The results show that large firms display, on average, a lower degree of risk aversion than small firms. An explanation for the lower effect on 

investment in construction is that Swiss voters also decided on a second referendum on February 14, which is likely to have decreased policy uncertainty 

among some firms in this sector. In particular, the electorate accepted the introduction of the FABI rail infrastructure financing fund. This fund ensures the 

long-term funding of the rail infrastructure. Since FABI came into force in 2016, more funds are available for the maintenance and expansion of the railway 

network. 
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Fig. 8. Event study coefficients of the DDD model. 

Notes: The figure depicts the series of event study coefficients ( Eq. (4 )) and the associated 90% confidence intervals. The event study model estimates the 

triple interaction term, capturing the uncertainty effect of the referendum, for every period before and after the vote. Because we omit the triple interaction 

term for 2013 from the regression, the treatment effects for each year are estimated relative to 2013, the year before the vote. The estimation sample covers 

the 2009–2015 period. The figure illustrates the substantial negative uncertainty effect of the vote identified by the DDD model in the period between 2013 

and 2014. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

tions in the US depress investment by 5% on average. As in our study, this effect is significantly larger for investment that

displays a certain degree of irreversibility. Similarly, Riem (2016) found that state elections in Germany decreased invest-

ment substantially. Overall, investment declined by 10% during years with state elections. Capacity expanding investment is

reduced by 19%. The author attributed this to the larger adjustment costs for expansion investment. Despite the similarities

with other studies, our findings also differ in one important dimension: our results suggest that the vote as a whole did not

significantly affect firms’ short-run investment expenditures, on average, because those exposed firms with more reversible

investment invested more. 

5.3. Placebo and main sensitivity checks 

Our DDD estimates rely on the assumption of a common trend in the two relevant DD absent the referendum. To examine

whether this assumption is plausible, we study whether our DDD estimation identifies a spurious effect of the MII vote

before the referendum took place. To this end, we generalize the DDD model to the following event study DDD model: 

ln ( y i,t ) = γi + δ jt + α1 t Expose d i ∗ T t + α2 t Ir re v er sibl e i ∗ T t + 

∑ 

k =2009 , ... , 2015 

k � =2013 

α3 k Ir re v er sibl e i ∗ Expose d i ∗ T k + εit (4)

The event study model estimates the triple interaction term, capturing the uncertainty effect of the referendum, for every

period before and after the vote. Because we omit the triple interaction term for 2013 from the regression, the treatment

effects for each year are estimated relative to 2013, the year before the vote. The estimated series of coefficients on the

variable of interest, α3 k , and their 90% confidence intervals, are plotted in Fig. 8 . The figure illustrates the substantial nega-

tive uncertainty effect of the vote identified by the DDD model in the period between 2013 and 2014. Investment remains

depressed in 2015. On the other hand, we do not observe a significant effect of the referendum in the years leading up to

the MII vote. This gives support to the validity of the central identifying assumption that the groups of firms would have

displayed a common trend in the outcome absent the referendum. 

Our unique data structure allows us to conduct another placebo test. In particular, we observe firms’ investment plans for

2014 as collected in the survey in autumn 2013. This survey took place before the MII was accepted. Obviously, we should

not be able to identify a significant effect of the MII on these plans. We thus re-estimate our panel DDD model ( Eq. (3 ))

using the investment plans as collected in previous years’ autumn surveys as the outcome for each year. In this analysis, the

sample is limited to the 2011–2015 period. 24 The resulting coefficient on the triple interaction Irreversible i 
∗Exposed i 

∗MII t is

the first coefficient shown in Fig. 9 . Reassuringly, the point estimate in this placebo estimation is close to and statistically

indistinguishable from 0. 
24 The years 2009 and 2010 are dropped because we lack data on the outcome for these years. (The autumn survey in 2010, the earliest survey used in 

this study, provides planned investment for 2011.) 



A. Dibiasi et al. / European Economic Review 104 (2018) 38–67 53 

Fig. 9. Uncertainty effects of the MII, by wave of the KOF investment survey. 

Notes: The figure shows the triple interaction term capturing the uncertainty effect of the MII, and associated 90% confidence intervals, estimated in four 

separate panel regressions of the baseline DDD model. The outcome is log nominal investment in all regressions, constructed using only the investment 

data from the respective survey indicated in the legend. For instance, the first whisker illustrates the point estimate and standard errors of the triple 

interaction term in our DDD model if the dependent variable is investment as levied in the autumn surveys previous to the investment year. The red line 

separates survey periods that are affected by the MII from survey periods that are not affected by the MII. The estimation sample covers the 2011–2015 

period in all cases. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The point estimate becomes negative if the outcome variable used in the regression is replaced by the partly planned and

partly realised investment as collected in the spring surveys of the respective investment years. Using these spring figures for

the running year as outcomes lead to the negative second coefficient in Fig. 9 . Note that these plans are potentially affected

by the vote as the spring survey in 2014 was conducted a few weeks after the unexpected acceptance of the referendum.

The difference between the first and the second coefficient in the figure shows that firms revised their investment plans

for 2014 downward between autumn 2013 and spring 2014. 25 The third and fourth coefficients in the figure reveal that the

downward revision persisted. We find a negative effect of uncertainty caused by the MII using the investment plans levied

in the autumn survey of 2014 (coefficient 3) and in the realised investment figures (coefficient 4). 

Apart from these placebo checks, we conducted a variety of sensitivity and robustness checks of which only the most

important ones are shortly discussed here. 26 First, we show that the results do not depend on the specific way we con-

structed firms’ exposure to the referendum. For instance, our results are very similar if we use the foreign share or the

bilateral dummy directly as measures of exposure, rather than combining them into one composite exposure measure. The

same holds if we use another survey question to weight the foreign employment share and the “Exposed to bilaterals”

dummy. 27 Our results also do not change if we use the regression model in column 2 of Table 2 to construct firms’ expo-

sure to the referendum. In this logit regression, we include additional variables which likely affect firms’ exposure to the

MII, such as firms’ export status or some variable measuring firms’ perceptions about the intensity of price competition in

their main selling market. 28 We prefer the more parsimonious specification as our baseline specification because using more

pre-determined firm characteristics to construct exposure leads to a reduction in the number of observations available for

estimation. Finally, the third column of Table 3 shows that we get similar results concerning the uncertainty effects of the

vote if we use a continuous rather than a binary exposure measure. This also shows that our results are not driven by the

threshold chosen to assign firms into exposed and non-exposed. 

Second, we address the concern that the estimated effects are driven by unobserved confounding factors that affect

exposed firms with irreversible investment but not the other groups of firms in 2014 or 2015. Our main results continue

to hold if we control for a variety of fixed effects that absorb, among others, unobserved shocks that potentially affected

exporters and non-exporters differentially (e.g., changes in trade policies) and unobserved regional shocks (e.g., changes in

cantonal taxes), and if we control for group-specific linear time trends that account for separate time trends in the outcome

for exposed and non-exposed firms with and without irreversible investment. 
25 In Appendix A.2 , we examine formally how the referendum affected the revision in investment plans between the autumn 2013 and spring 2014 survey. 

The results are in line with our baseline estimates. 
26 We refer to Appendix A.1 for an extensive discussion of the robustness tests that we conducted. 
27 This can be seen by comparing columns 1 and 2 with columns 3 and 4 of Table 2 . In columns 3 and 4, we use a dummy equal to one if a firm reports 

in the special surveys that it has changed its investment plans because of the MII. The weights assigned to the foreign employment share and the bilateral 

dummy resulting from these regressions are very similar to the weights from columns 1 and 2 of Table 2 . 
28 We present a specification that uses the full specification from column 2 of Table 2 in the robustness section in Appendix A.1 . 
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We also studied in detail whether our results partly pick up the effects of the strong real appreciation of the Swiss Franc

in 2015. As mentioned above, the appreciation was the consequence of the decision of the Swiss National Bank in January

2015 to lift the ceiling of the Franc vis-à-vis the Euro. There are several pieces of evidence that the “Franc shock” does

not drive our results. First, our results are robust to including exporter-industry-period effects, which likely control for the

disproportionate effects of the Franc shock on exporters. Second, firms that are more exposed to the MII shock are not firms

that are particularly exposed to currency movements. 29 Third and most importantly, our results are virtually unchanged

if we drop the year 2015 from the sample or, even more restrictively, if we restrict the sample to the 2012–2014 period

(see columns 8 and 9 of Table A1 ). Because of the ceiling entertained by the SNB, the trade-weighted real exchange rate of

Switzerland was virtually constant during this period. 

Finally, we provide evidence that the results and the size of the estimated effect are remarkably similar if we apply

two complementary approaches to estimate the uncertainty effects of the vote. The first alternative compares the reaction

of firms to the MII that were ‘fairly uncertain’ or ‘very uncertain’ about the realisation of their investment in 2014 to the

reaction of firms that were ‘fairly certain’ or ‘very certain’ about their investment when asked about in autumn 2013. We find

that firms that considered their investment plans for 2014 uncertain before the vote display a stronger negative reaction to

the outcome of the vote. The second alternative approach exploits that we asked firms directly whether the vote affected the

uncertainty surrounding future investment activities in the special surveys. Using firms’ answers to this question, we study

whether firms that report being affected by increased investment uncertainty because of the MII change their investment

plans differently than firms that did not report increased investment uncertainty. The regressions use firms’ revisions in

investment plans between autumn 2013 and spring 2014 as outcomes. The results show a statistically significant negative

uncertainty effect on firms’ revisions in their investment plans. As in our baseline approach, these effects are concentrated

among firms with irreversible investment. 

5.4. Effects on equipment and construction investment 

How did the uncertainty caused by the vote affect firms’ investment in machinery and equipment and construction in-

vestment? The response to an uncertainty shock might differ between these two types of investment. On the one hand, the

two investment types differ in their degree of irreversibility. Commercial buildings can often be used for different purposes,

while equipment and machinery are less likely to be of use to another firm, implying that investment in construction dis-

plays, on average, a lower degree of irreversibility than investment in machinery and equipment ( Ronen and Sorter, 1973;

Berger et al., 1996 ). However, the average depreciation rate of construction investment is usually lower than the depreci-

ation rate of equipment. Hence, construction investment may be more forward-looking than investment in machinery and

equipment. In cases where uncertainty does not immediately resolve, construction investment might thus be more sensitive

to policy uncertainty than investment in equipment. 30 

To study the question of how uncertainty affects different types of investment, we first compare investment between all

exposed and non-exposed firms. The results are presented in the first column of Table 4 . The estimation sample covers the

period between 2010 and 2015. 31 We find no evidence for a systematic effect of the vote on equipment investment and

construction investment. The second column reports the results of our baseline DDD model that identifies the effects of

the uncertainty caused by the vote. We find evidence that the uncertainty depressed firms’ investment in machinery and

equipment (column 2, Panel A) and firms’ construction investment (column 2, Panel B) in 2014 and 2015. The estimated

effects are of a similar size for both investment categories. 

One concern with these estimates for equipment and construction investment is that observations with zeros are dis-

carded from the estimation sample because we use a log-transformed outcome. This is a particular worry for construction

investment because many firms actually do have zero expenditure on construction investment in many years. Two pieces

of evidence suggest that the results from our baseline model do not depend on the exclusion of the zeros, however. First,

the MII does not appear to influence the probability to have nonzero investment. This holds for equipment and construc-

tion investment and, consequently, also for investment in total (see column 3 of Table 4 ). 32 In these regressions, we use a

dummy variable equal to 1 if the respective investment is positive and 0 if it is truly zero as the outcome of our baseline

DDD model. 

Second, the results are similar if we use investment in levels rather than logs as the outcome variable. These regressions

retain the true zeros in the estimation sample. In order to reduce the efficiency loss due to over-dispersion in the depen-
29 Kaiser et al. (2017) analyzed the effects of the “Franc shock” on firms’ investment. Their analysis was based on the KOF investment data set as well. 

They followed previous papers on the effects of exchange rates on firm investment and consider a firm to be exposed to currency movements if it had a 

high share of exports in sales and a low share of imported intermediate inputs in costs (see, e.g., Ekholm et al. 2012 , for a discussion). They found strong 

negative effects of the Franc shock on investment in exposed firms. Importantly, however, the correlation between their net exposure measure (i.e. firms 

export share in sales minus firms imported inputs share in costs) and the continuous version of the exposure measure used in this paper is only 0.14. This 

suggests that the Franc shock affected a different set of firms than the MII shock. 
30 We thank an anonymous reviewer for pointing this out to us. 
31 KOF started levying data on different investment categories only in spring 2012. Hence, there is no investment data available for 2009. The sample 

period of these regressions is thus 2010–2015. 
32 The fourth column of the table shows that the conclusion is unchanged if we replace truly missing observations with 0 and re-estimate the model 

including missings as zeros. 
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Table 4 

Uncertainty effect of the referendum on equipment and construction investment. 

(1) (2) (3) (4) (5) (6) 

DD DDD DDD DDD DDD DDD 

OLS OLS LPM LPM OLS FE poisson 

Variables baseline baseline 0/1 0/1 incl. missing investment rate (level) investment rate (level) 

Panel A: Equipment investment 

MII × Exposed −0.060 

(0.051) 

MII × Exposed × Irreversible −0.204 ∗∗ −0.0 0 0 −0.031 −2246 ∗∗ −0.251 ∗∗

(0.098) (0.019) (0.033) (1048) (0.122) 

Observations 11,445 10,561 11,562 14,873 11,438 11,006 

Panel B: Construction investment 

MII × Exposed −0.028 

(0.100) 

MII × Exposed × Irreversible −0.373 ∗∗ −0.010 −0.041 −3882 −0.468 ∗

(0.183) (0.035) (0.034) (2383) (0.241) 

Observations 6845 6359 9710 14,873 9622 7652 

Panel C: Total investment 

MII × Exposed −0.028 

(0.053) 

MII × Exposed × Irreversible −0.286 ∗∗∗ 0.007 −0.026 −6626 ∗∗ −0.394 ∗∗∗

(0.101) (0.017) (0.031) (2608) (0.143) 

Observations 12,505 11,496 12,451 14,873 12,334 11,970 

Notes: The table reports estimations using the specification of the outcome mentioned in the column header. The estimation sample covers the years 2010–

2015. The dependent variables are investment in equipment (Panel A), investment in construction (Panel B), and gross fixed capital formation (GFCF, Panel 

C). Column (1) reports the results from a DD model, comparing exposed with non-exposed firms. The remaining columns present the results from our 

baseline DDD model. Column (2) reports OLS fixed effect panel estimations and uses investment figures (in log) as dependent variable. Column (3) reports 

coefficients of a linear probability model on a binary variable that takes the value 1 in case a firm invested in a given year and zero otherwise. Column 

(4) also uses the binary outcome but includes missing values as zeros. Column (5) reports OLS fixed effect panel estimations. The dependent variable is 

investment divided by the number of FTE in the first year a firm is observed in the panel data set. Column (6) reports coefficients of a fixed effect Poisson 

model using the same outcome variable as in column (5). Cluster-robust standard errors in parentheses. ∗∗∗p < 0.01, ∗∗p < 0.05, ∗p < 0.1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

dent variable, we normalize the outcome variable with the initial size (in terms of FTE employment) in these regressions.

We estimate the DDD on the investment per FTE worker using an FE regression model in column 5 of Table 4 and using

an FE Poisson model with heteroscedasticity-robust standard errors in column 6. The FE Poisson estimator has interesting

robustness properties as it is consistent even if the data are not actually Poisson distributed provided the conditional mean

is correctly specified. 33 These alternative models confirm our baseline estimates. Reassuringly, the same regression models

also confirm our baseline results for total investment (see Panel C of Table 4 ). They tend to be less precisely estimated,

however, probably due to the large over-dispersion in the dependent variable. 

6. Conclusion 

We study how the surprising acceptance of a far-reaching popular initiative in Switzerland affected firms’ investment

plans in the two years following the vote. The vote put several economically relevant agreements between Switzerland and

its main trading partner, the EU, at stake and questioned firms’ access to the pool of EU workers. In the years prior to

the vote, firms heavily recruited from EU countries. Similar to the vote on the Brexit and the US presidential elections in

2016, the unanticipated acceptance of the referendum created substantial and lasting uncertainty about the future economic

policy of Switzerland. Real option theory predicts that firms that face irreversible investment decisions resort to a wait-and-

see behaviour in such a situation of temporarily increased uncertainty. 

Our survey evidence and Difference-in-Differences-in-Differences (DDD) estimations using firm-level panel data for the

2009–2015 period indeed suggest that the policy uncertainty shock led to significant downward adjustments in firms’ invest-

ment. Firms that were exposed to the uncertainty effects of the vote reduced both investment in equipment and machinery

and construction investment in the two years following the vote. These negative effects are concentrated among firms that

would find it costly to resell their physical capital and, therefore, have difficulties reversing their investment decisions. The

results suggest that the uncertainty created by an unexpected and vaguely formulated amendment of the constitution can

immediately reduce firms’ investment. However, we also find some evidence that firms facing lower demand or recruiting

difficulties but less exposed to the uncertainty effects because of lower investment irreversibility, invested more. This result

is corroborated by qualitative survey evidence suggesting that such firms engaged in additional (streamlining) investment. 
33 This is an important reason why this estimator has become standard in the analysis of trade flows (see Santos Silva and Tenreyro, 2006 ). 
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Appendix 

A.1. Sensitivity analysis 

This section presents several sensitivity checks of our main results. One potential concern with our DDD regressions

is that the estimated effects are driven by an unobserved confounding factor that affects exposed firms with irreversible

investment but not the other groups of firms in 2014 or 2015. We study the relevance of this concern in Table A1 . The

third column shows that our central result does not depend on the full set of industry-time effects that are contained in

our baseline model (column 1 of the table). The industry-period effects, however, tend to increase the precision of our

estimates. The remaining columns show that our results are similar if we account for exporter-industry-period FE, which

absorb all industry-specific shocks that affected exporters and non-exporters differentially such as changes in trade policies

(column 4). They also hold if we control for canton-period fixed effects, which absorb unobserved regional shocks, changes

in cantonal policies and changes in taxes (column 5), and if we control for group-specific linear time trends which account

for a separate time trend in the outcome for exposed and non-exposed with and without irreversible investment (column

6). The latter result suggests that our results do not capture an underlying trend in investment in the four groups of firms

that we compare in our DDD. Column 7 of Table A1 shows that the main result is robust to controlling for these trends and

fixed effects simultaneously. 

Another potentially relevant concern in our estimations––only partially addressed by including industry-time and 

exporter-industry-time FE––is that our results partly pick up the effects of the strong appreciation of the Swiss Franc in

2015. The appreciation was the consequence of the decision of the Swiss National Bank in January 2015 to lift the ceiling

of the Franc vis-à-vis the Euro. The strong appreciation had a sizeable negative impact on investment in affected firms in

Switzerland ( Binding and Dibiasi, 2017; Efing et al., 2016; Kaiser et al., 2017 ). To rule out that this exchange rate shock biases

our estimates, we drop 2015 from the sample (column 8 of Table A1 ), and, even more restrictively, restrict the sample to

the 2012–2014 period (column 9 of Table A1 ). Because of the ceiling, the trade-weighted real exchange rate of Switzerland

was virtually constant during this period. Reassuringly, our results are very similar in these cases. 

Table A2 presents the results of a variety of further sensitivity checks. First, we show that the results are similar if we

do not trim the dependent variable (column 2) and if we trim it at the 95th percentile (instead of the 99th percentile)

of its distribution (column 3). The effects tend to become smaller in the latter estimation, however, which suggests that

part of our effects stem from a small set of firms that substantially reduce investment. Second, column 4 shows that our

results are similar if we use a balanced panel. This suggests that our results are not driven by non-random firm exit or panel

non-response. 34 
34 Biases due to do non-random firm entry are accounted for through the inclusion of firm fixed effects in our main specifications. Arguably, factors 

affecting the entry of firms are fixed at the time of entry and are hence absorbed by these fixed effects. 

Table A1 

Robustness of baseline DDD to unobserved regional and industrial shocks and trends. 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 

FE FE FE FE FE FE FE FE FE 

DDD DDD DDD DDD DDD DDD DDD DDD DDD 

Variables Baseline 2009-2014 2012-2014 

MII × Exposed × Irreversible −0.287 ∗∗∗ −0.287 ∗∗∗ −0.226 ∗∗ −0.264 ∗∗ −0.281 ∗∗∗ −0.323 ∗∗ −0.304 ∗∗ −0.307 ∗∗∗ −0.319 ∗∗∗

(0.100) (0.100) (0.097) (0.103) (0.101) (0.134) (0.139) (0.111) (0.113) 

MII × Irreversible 0.063 

(0.076) 

MII × Exposed 0.160 ∗

(0.086) 

Observations 12,648 12,648 12,648 12,294 12,648 12,648 12,294 10,949 6860 

R -squared 0.061 0.060 0.008 0.098 0.079 0.061 0.117 0.061 0.034 

Number of firms 2700 2700 2700 2593 2700 2700 2593 2684 2637 

Firm FE Yes Yes Yes Yes Yes Yes Yes Yes Yes 

Industry-time FE Yes Yes No No Yes Yes No Yes Yes 

Exposed-time FE Yes No Yes Yes Yes Yes Yes Yes Yes 

Irreversibility-time FE Yes No Yes Yes Yes Yes Yes Yes Yes 

Exporter-industry-time FE No No No Yes No No Yes No No 

Canton-time FE No No No No Yes No Yes No No 

Group trends No No No No No Yes Yes No No 

Notes: The table presents results of our baseline DDD model, excluding or including various fixed effects. «Industry-time FE» control for time fixed effects for 

each two-digit industry. «Canton-time FE» control for canton times period fixed effects. «Exporter-industry-time FE» indicate a full set of export status times 

two-digit industry times period fixed effects. «Group trends» controls for linear group time trends (i.e. we add a time trend for each exposed-irreversibility 

combination). Model (2) presents the baseline model excluding the irreversibility-time and exposed-time FE and including the baseline interaction terms 

«MII × Exposed» and «MII × Irreversible». Model (8) confines the sample period to the year 2009 to 2014. Model (9) confines the sample period to the 

years 2012 to 2014. Cluster-robust standard errors in parentheses. ∗∗∗p < 0.01, ∗∗p < 0.05, ∗p < 0.1. 
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Table A2 

Various robustness checks. 

(1) (2) (3) (4) (5) (6) (7) 

DDD DDD DDD DDD DDD DDD DDD 

baseline not trimmed trimmed 95% balanced alternative alternative inv. uncertainty 

Variables panel exposure irreversibility aut. 2013 

MII × Exposed × Irreversible −0.287 ∗∗∗ −0.239 ∗∗ −0.167 ∗ −0.235 ∗

(0.100) (0.105) (0.097) (0.127) 

MII × Exposed_2 × Irreversible −0.270 ∗∗

(0.124) 

MII × Exposed × Irreversible (proxy) −0.143 

(0.149) 

MII × High inv. uncertainty aut. 2013 −0.176 ∗∗

(0.069) 

Observations 12,648 12,840 11,724 7826 6410 6475 11,788 

R -squared 0.061 0.055 0.062 0.087 0.088 0.102 0.077 

Number of firms 2700 2725 2610 1322 1518 1213 2584 

Firm FE Yes Yes Yes Yes Yes Yes Yes 

Industry-time FE Yes Yes Yes Yes Yes Yes Yes 

Exposed-time FE Yes Yes Yes Yes Yes Yes No 

Irreversibility-time FE Yes Yes Yes Yes Yes Yes No 

Notes: The table presents various specifications checks for our baseline DDD model. Model (1) presents our baseline specification. Estimation results without 

trimming the outcome distribution are presented in Model (2). In Model (3), we trim the outcome at the 95th percentile of the outcome distribution. Model 

(4) is based on a balanced firm panel. The estimation is restricted to 2014. Model (5) measures firms’ exposure to the vote using the predicted values of 

Model (2) of Table 2 . Model (6) exploits that the autumn survey 2013 contains information on the structure (equipment vs. construction) of planned 

investment to proxy firm-specific irreversibility. The dummy variable «Irreversible (proxy)» is 1 if a firm only plans equipment investment in 2014. Model 

(7) examines the effect of a priori investment uncertainty. This approach exploits that we know how certain firms were about their investment plans of 

2014 prior to the vote. In the regular investment survey in autumn 2013, KOF asked firms how certain firms were about the realisation of their investment 

plans for 2014. Model (7) compares the reaction of firms to the MII that were ‘fairly uncertain’ or ‘very uncertain’ about the realisation of their investment, 

to the reaction of firms that were ‘fairly certain’ or ‘very certain’ about their investment. Cluster-robust standard errors in parentheses. ∗∗∗p < 0.01, ∗∗p < 0.05, 
∗p < 0.1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A fourth sensitivity check is provided in column 5, which alters the way we measure firms’ exposure to the vote. In par-

ticular, instead of using predicted values of model (1) of Table 2 , we employ the more elaborate regression model (column 2

of Table 2 ) to construct the binary exposure variable. Even though these variables appear to capture different subsamples of

firms 35 and the sample size shrinks substantially using the more elaborate version of the exposure measure, the estimated

uncertainty effect of the vote is of similar magnitude as our baseline estimate and statistically significant. 

Fig. A1 a illustrates that our results do not depend on the threshold we chose to assign firms into exposed and non-

exposed firms. The figure presents separate effects of the vote for firms with five different levels of predicted exposure. 36

These are estimated using a version of our baseline model that contains five interactions between Irreversible i 
∗MII t and

indicators for the different levels of exposure. As expected, firms with low levels of predicted exposure do not react to the

uncertainty created by the MII. The effect kicks in with firms that have about 40% exposure. The figure also suggests that the

negative effect of the MII is nonlinear in the predicted level of exposure, with firms with medium levels of exposure reacting

similarly as firms with high levels of exposure. Using a binary exposure, splitting firms at the median level of exposure, thus

appears to be a sensible way of summarizing the uncertainty effects of the MII depending on firms’ predicted exposure. 

Similar comments apply concerning irreversibility as shown in Fig. A1 b. The figure is based on an estimation that yields

separate MII effects for firms with the four different levels of irreversibility that can be constructed from our survey question

(see Fig. 3 ). While firms with low or slight investment irreversibility do not react to the MII, or even tend to increase

investment, firms with the two higher levels of irreversibility reduce investment as a reaction the vote. 

Finally, in column 6 of Table A2 , we use the share of equipment investment in total investment as an alternative measure

to proxy firm-specific irreversibility. This measure is based on the idea that commercial buildings can be used for different

purposes while equipment and machinery are less likely to be of use to another firm. Following Ronen and Sorter (1973) ,

various papers have used this measure to proxy for irreversibility ( Berger et al., 1996 and Jens, 2017 ). Exploiting that the

autumn survey 2013 contains information on the structure (equipment vs. construction) of planned investment in 2014,

we set the irreversibility proxy constructed this way to 1 if, prior to the vote, a firm planned to invest only in equipment

and not in construction investment in 2014. Replacing Irreversible i with this irreversibility proxy leads to results that are

statistically insignificant but also not statistically different from our baseline estimates. 
35 A Spearman rank correlation analysis among the explanatory variables reveals a low correlation between the variables, i.e. we find the highest corre- 

lation between the variable “Foreign owned” and “Subsidiary” with a correlation coefficient of 0.44. 
36 In order to construct five different levels of exposure, we use the predicted values of the specification presented in Table 2 to rank firms according to 

their probability to be exposed. Finally, we create five equal bins, i.e. each 20% are attributed to one level of exposure. 
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Fig. A1. Effect by detailed intensity of exposure and irreversibility. 

Notes: The figure shows the estimated uncertainty effect of the MII on total investment, depending on detailed exposure (left) and detailed irreversibility 

(right). The effects are estimated by regressing the outcome on a triple interaction with indicators for the respective category of irreversibility and exposure. 

The estimation period is 2009–2015. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A.2. Alternative identification of uncertainty effects 

Our main analysis is based on the presumption that the irreversibility of investment can be used to gauge the negative

effects of uncertainty. In this subsection, we outline two complementary approaches to estimate the uncertainty effects of

the policy shock. 

The first alternative approach uses firms’ self-reported certainty regarding the realisation of their investment plans. This

approach exploits that we know how certain firms were about their investment plans of 2014 prior to the vote. In the regular

investment survey in autumn 2013, KOF asked firms how certain they were about the realisation of their investment plans

for 2014. One can interpret the answer to this question as a verbal expression of the variance around a firm’s quantitative

point estimate. Using this survey question, we compare the reaction of firms to the MII that were ‘fairly uncertain’ or ‘very

uncertain’ about the realisation of their investment in 2014, to the reaction of firms that were ‘fairly certain’ or ‘very certain’

about their investment. The idea here is that firms that were more uncertain about their investment in 2014 some months

prior to the policy shock are more likely to adjust their investment because of the vote. The regression, shown in the last

column of Table A2 , provides evidence supporting this argument: firms that considered their investment plans for 2014

uncertain before the vote display a stronger negative reaction to the outcome of the vote. Moreover, the estimated negative

effect is very similar in size as the estimated effect in our baseline specification. 

The second alternative to estimate the uncertainty effects of the vote exploits that we asked firms directly whether the

vote changed the uncertainty surrounding future investment activities. Since this question arguably pinpoints firms that

were affected by the uncertainty caused by the vote, we study whether firms that reported to be affected by increased

uncertainty because of the policy shock change their investment plans differently than firms that did not report increased

investment uncertainty. In this analysis, we concentrate on firms’ revisions in their investment plans for 2014 between the

survey conducted in autumn 2013 and the survey in spring 2014. Such a regression accounts for firms’ investment plans for

2014 as they held them in late 2013. It also exploits that the by far most important event affecting investment uncertainty in

Switzerland in the short period between end of 2013 and spring 2014 was the acceptance of the MII (see Fig. 1 ), making it

more likely that the regression identifies the effects of the MII rather than some other shock that affected firms’ investment

uncertainty. Finally, we directly control for the impact of the vote that is triggered by changes in the mean of the expected

demand by including two self-reported variables revealing whether firms think that their demand development was affected

by the vote. 

Putting these elements together, we estimate the following regression model: 

ln 

(
y i,p= Spr 14 ,t=2014 

)
− ln 

(
y i,p= Aut 13 ,t=2014 

)
= a0 + a1 � exp.deman d i + a2� growth.potentia l i + a3� uncertaint y i , + a x X i + u i 

(A1) 

where y i,p,t stands for the investment for year t = 2014 as observed in survey p ε (autumn 2013, spring 2014) by firm i . The

variable � exp.demand i , takes the value one if a firm states that a firm perceives a decline in expected demand due to the

policy shock and zero otherwise. growth.potential i is one if the firm reported a decline in Switzerland’s growth potential be-

cause of the vote. These two variables control for the first moment effects of the vote. The variable �uncertainty i, measures

an increase in the second moment of their expected demand due to the vote. It equals one in case a firm experiences an

increase in uncertainty due to the MII and zero otherwise. The vector of covariates X i contains a set of dummy variables

controlling for the impact of firms’ export status, two-digit industry affiliation, and size on investment revisions. 
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Table A3 

Uncertainty effect of the MII on investment plan revisions of firms. 

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

OLS OLS OLS OLS 

equipment equipment construction construction 

Variables revisions 2014 revisions 2014 revisions 2014 revisions 2014 

Decreased exp. demand −0.327 ∗∗∗ −0.332 ∗∗∗ 0.089 0.090 

(0.115) (0.115) (0.160) (0.160) 

Decreased growth potential 0.039 0.043 0.013 0.014 

(0.072) (0.073) (0.109) (0.109) 

Increased uncertainty −0.197 ∗ −0.090 −0.260 ∗ −0.181 

(0.107) (0.190) (0.157) (0.272) 

Irreversible 0.045 0.098 

(0.079) (0.117) 

Increased uncertainty × Irreversible −0.159 −0.108 

(0.216) (0.311) 

Observations 949 947 525 524 

R -squared 0.069 0.071 0.109 0.110 

Industry FE Yes Yes Yes Yes 

Controls Yes Yes Yes Yes 

Uncertainty × Irreversible −0.249 ∗∗ −0.289 

Notes: The table presents examines the effect of the vote on investment plan revisions. The dependent variable of this table repre- 

sent firm-level investment plan revisions for 2014 between autumn 2013 and spring 2014 (see Eq. (A1 )). Models (1) and (2) focus 

on revisions in planned investment in equipment. Models (3) and (4) focus on revisions in planned constructions. In the last row of 

columns 2 and 4, we report the investment effect on firms that have irreversible investment and that perceive increased investment 

uncertainty. Cluster-robust standard errors in parentheses. ∗∗∗p < 0.01, ∗∗p < 0.05, ∗p < 0.1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Table A3 reports the results from these regressions, separately for equipment (columns 1 and 2) and construction invest-

ment (columns 3 and 4). The table identifies a statistically significant negative effect of self-reported investment uncertainty

on the investment plan revisions in spring 2014 beyond the first moment effects of the vote. Columns 2 and 4 extend the

model slightly by interacting the coefficient of interest with the irreversibility dummy. Column 2 suggests that the uncer-

tainty effects on equipment investment are concentrated among firms with irreversible investment. It is noteworthy that

the point estimates in these regressions are close to the estimate of the effect of uncertainty on investment that we get in

in our baseline model using an entirely different identification strategy. 

A.3. Heterogeneous effects and channels 

In this section, we first study which of the dimensions of the vote was central for firms’ reaction to vote. Is it the

uncertainty concerning future recruitment costs or concerning expected demand and the access to the European market?

We study this question using regressions where we replace the multi-dimensional exposure variable in our baseline model

with several variables reflecting firms’ exposure along the different dimensions of the uncertainty created by the vote. The

set of variables used for this exercise is the same set that we used in Table 2 in order to predict firms’ exposure to the

vote. These variables are then interacted with the indicator for the MII ( MII t ) as well as the indicator for irreversibility

( Irreversible i ). The goal is to find out which of the aspects of the uncertainty shock drives the negative impact of the vote in

irreversible firms. 

The evidence emerging from the regressions in Table A4 is that all dimensions are relevant for the uncertainty effect

identified in our main specification. Almost all triple interaction terms presented in the table are negative and most of them

are also statistically significant. The factor, however, that most strongly drives the negative triple interaction term is the

foreign employment share of a firm (column 1). This evidence suggests that the recruitment cost aspect of the vote was a

central element of the uncertainty created by the vote. This interpretation is supported by the high share of firms expecting

an increase in recruitment costs due to vote (see Fig. 4 ). 

The analysis presented in the main text focuses on the average uncertainty effects of the vote. Here we also study

whether the uncertainty effects are concentrated among a particular group of firms. In order to answer this question, we in-

teract the triple interaction term of interest, identifying the uncertainty effect of the vote, with indicator variables for various

subgroups of firms. Table A5 presents the estimation results. Columns 1 and 2 examine if the effects differ across industries.

We do not find a statistical significant effect between industries. Specification 3 investigates if uncertainty affects lar ge firms

(more than 250 FTE) differently from the small and medium size firms. Indeed, estimation results suggest that the nega-

tive effects appear to be less severe for large firms. Specifically, small and medium size firms that are exposed and have

irreversible investment reduce their investment roughly twice as much as otherwise similar large firms. We cannot docu-

ment any difference in the effect for exporting and non-exporting firms (column 4). Furthermore, we find no statistically

significant effect when looking at foreign-owned firms or firms that operate in highly competitive markets (specifications 5

and 6). Finally, the negative effects of uncertainty do not depend on the location of a firm. That is, the effect does not vary

with distance to border (column 7). Overall, the negative effects of uncertainty appear to be evenly distributed among Swiss

firms with the exception of one group: large firms appear to be significantly less negatively affected by the vote. 
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Table A4 

Channels. 

(1) (2) (3) (4) (5) (6) (7) (8) 

FE FE FE FE FE FE FE FE 

Variables DDD DDD DDD DDD DDD DDD DDD DDD 

MII × Foreign share 0.002 

(0.002) 

MII × Foreign share × Irreversible −0.004 ∗∗∗

(0.001) 

MII × Exposed to bilaterals −0.061 

(0.456) 

MII × Exposed to bilaterals x Irreversible −0.115 

(0.071) 

MII × Exporter 0.080 

(0.079) 

MII × Exporter × Irreversible −0.126 ∗

(0.074) 

MII × Close to border 0.125 

(0.091) 

MII × Close to border × Irreversible −0.183 ∗

(0.103) 

MII × Strong competition 0.124 ∗

(0.070) 

MII × Strong competition × Irreversible −0.146 ∗∗

(0.063) 

MII × Large firm 0.182 ∗∗

(0.071) 

MII × Large firm × Irreversible −0.091 

(0.081) 

MII × Foreign owned 0.035 

(0.094) 

MII × Foreign owned × Irreversible −0.150 

(0.117) 

MII × Subsidiary −0.113 

(0.089) 

MII × Subsidiary × Irreversible 0.046 

(0.097) 

Observations 12,648 15,812 14,847 15,790 11,438 11,596 11,505 10,316 

R -squared 0.059 0.053 0.055 0.053 0.071 0.063 0.069 0.072 

Number of firms 2700 3665 3295 3660 2439 3460 2465 2019 

Firm FE Yes Yes Yes Yes Yes Yes Yes Yes 

Industry-time FE Yes Yes Yes Yes Yes Yes Yes Yes 

Notes: The table examines how the different dimensions of vote mediate the uncertainty effect of the vote. The dependent variable 

is log investment (GFCF). We report only the main coefficients for each specification. The variable «MII» captures the effect of 

the MII on investment plans and takes the value 1 for the years 2014 and 2015 and takes the value 0 for the years 2009–2013. 

The variable «Exposed» shows a firm’s exposure to the policy shock (see Section 4.1 ). The variable takes the value 1 in case the 

likelihood of being exposed is above the median and 0 otherwise (see Eq. (2 )). See the notes of Table 1 for explanations on the 

other covariates. Cluster-robust standard errors in parentheses. ∗∗∗p < 0.01, ∗∗p < 0.05, ∗p < 0.1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

A.4. KOF investment surveys 

The KOF Investment Survey is a business survey in Switzerland that is conducted by the KOF Swiss Economic Institute at

the ETH Zurich. Until 2011 the investment survey was conducted in autumn every year. Since 2012 the survey is conducted

bi-annually, once in spring and once in autumn. In spring, KOF sends invitations to participants at the end of February

and accepts answers until the beginning of May. In autumn, participants are invited mid-October and allowed to answers

until the end of the year. The survey is conducted among a large panel of private and semi-private Swiss firms. Currently,

the panel contains slightly more than 8.0 0 0 unique Swiss firms. The panel is a (with respect to firm size) disproportion-

ally stratified sample, drawn from the national census of enterprises. The firms in the sample cover all industries excluding

agriculture (NACE 10–96) and – within each industry – three different size classes with a complete coverage of large firms.

The limits for the three size classes (criterion: employment in full-time equivalents) are determined by “optimal stratifica-

tion” that takes into account the different size distributions of firms within industries (see Cochran 1977 ). 

Overall the sample accounts for 34% of total employment (FTE) in Switzerland within the respective sectors. 34% of firms

belong to the manufacturing sector (NACE 10–33) and 2% to Energy, Water supply and waste management industries (NACE

35–38). 9% of the firms in the sample are in construction (NACE 41–43) and 55% belong to the service sector (NACE 45–96).

In terms of size, 10% of all firms are large firms (more than 250 FTE), 27% are medium size firms (between 50 and 249 FTE)

and 63% of all firms in the sample have less than 50 employees. 

The average response rate between 2009 and 2015 amounts to 35%. The response rate varies slightly for the different

survey waves between 33% and 39%. In an earlier version of this paper, we conducted a non-response analysis in order to

examine possible estimation biases due to a possible selection bias (see Abberger et al. (2016) ). We thereby modelled the



A. Dibiasi et al. / European Economic Review 104 (2018) 38–67 61 

Table A5 

Analysis of effect heterogeneity. 

(1) (2) (3) (4) (5) (6) (7) 

FE FE FE FE FE FE FE 

Variables DDD DDD DDD DDD DDD DDD DDD 

MII × Exposed × Irreversible −0.325 ∗∗∗ −0.301 ∗∗∗ −0.365 ∗∗∗ −0.284 ∗∗∗ −0.231 ∗∗ −0.273 ∗∗ −0.294 ∗∗∗

(0.121) (0.101) (0.107) (0.110) (0.108) (0.124) (0.104) 

MII × Exposed × Irreversible × I(Manufacturing = 1) 0.066 

(0.101) 

MII × Exposed × Irreversible × I(Construction = 1) 0.230 

(0.179) 

MII × Exposed × Irreversible × Large 0.162 ∗∗

(0.073) 

MII × Exposed × Irreversible × Exporter 0.035 

(0.079) 

MII × Exposed × Irreversible × Foreign owned −0.093 

(0.101) 

MII × Exposed × Irreversible × High competition −0.004 

(0.084) 

MII × Exposed × Irreversible × Close to border 0.033 

(0.079) 

Observations 12,648 12,648 9618 12,294 10,964 10,897 12,630 

R -squared 0.061 0.061 0.072 0.063 0.071 0.072 0.061 

Number of firms 2700 2700 2581 2593 2336 2311 2697 

Firm FE Yes Yes Yes Yes Yes Yes Yes 

Industry-time FE Yes Yes Yes Yes Yes Yes Yes 

Exposed-time FE Yes Yes Yes Yes Yes Yes Yes 

Irreversibility-time FE Yes Yes Yes Yes Yes Yes Yes 

Effect on subcategory −0.259 ∗∗ −0.070 −0.203 ∗ −0.249 ∗∗ −0.324 ∗∗ −0.276 ∗∗ −0.260 ∗∗

Notes: The table investigate the heterogeneity in the effect of uncertainty on investment. The dependent variable is log investment (GFCF). The variable 

«MII» captures the effect of the MII on investment plans and takes the value 1 for the years 2014 and 2015 and takes the value 0 for the years 2009–2013. 

The variable «Exposed» shows a firm’s exposure to the policy shock (see Section 4.1 ). The variable takes the value 1 in case the likelihood of being exposed 

is above the median and 0 otherwise (see Eq. (2 )). See the notes of Table 1 for explanations on the other covariates. Cluster-robust standard errors in 

parentheses. ∗∗∗p < 0.01, ∗∗p < 0.05, ∗p < 0.1. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

non-response process in a first stage and used the resulting weights to re-estimate (WLS) the main specifications to correct

for a potential non-response bias. We did not find any significant differences between the two approaches. 

The question on irreversibility first appeared in an Italian business tendency survey in 1995. In their 1999 QJE Paper,

Guiso and Parigi used this question to approximate the degree of firm-level irreversibility and to show that irreversibility

matters for the negative effects of uncertainty. KOF introduced the identical question first in their extra survey on the

consequences of the Mass Immigration Initiative in autumn 2014. Since spring 2015 the question is part of the regular KOF

Investment Survey in spring. 

Bearing in mind the type of equipment / machinery used in making your main product / services, we would like to know

whether a second-hand market exists where in case of need it could be sold . 

Choose one of the following answers 

◦ Yes, and it is relatively easy to find a buyer in a short time willing to pay a reasonable price. 

◦ Yes, but it takes time to find a buyer and selling prices are not very rewarding. 

◦ Yes, but it is very difficult to find a buyer and selling prices can become very low. 

◦ No, there is no such market. 

Notes: This question is designed to measure the degree of irreversibility of existing equipment and machinery. The question ap-

peared first in an Italian business tendency survey in 1995. KOF Swiss Economic Institute at ETH Zurich added this question to

the special survey on the consequences of the Initiative against Mass Migration in autumn 2014. Since spring 2015 the question is

part of the regular KOF Investment Survey in spring. 

As in Guiso and Parigi (1999) and Binding and Dibiasi (2017) , we take the answer to this question and construct a binary

variable that approximates firm-level irreversibility. This binary variable takes the value 1 in case a firm states that there

exists no second hand market to sell their existing machinery and equipment or if a firm states that there exists such a

second hand market but it is difficult to find a buyer and selling prices can become very low. 

Interestingly, we find evidence that firm-specific irreversibility does not correlate with other firm characteristics in an in-

formative way. Table A6 shows that answers to the irreversibility question do not systematically vary with other firm charac-

teristics. The only firm characteristic that contains some information on the average level of irreversibility is disaggregated

sector information ( Table A7 ). Tables A6 and A7 suggest that irreversibility represents an idiosyncratic firm characteristic

that cannot be explained by other firm characteristics. 
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Table A6 

Summary statistics of irreversibility. 

(1) (2) (3) (4) (5) 

Full 

reversibility 

(%) 

Slight 

irreversibility 

(%) 

High 

irreversibility 

(%) 

Full 

irreversibility 

(%) 

Irreversible 

(%) 

Sector 

Manufacturing industries (NACE 10–33) 4 24 39 21 60 

Construction sector (NACE 41–43) 8 25 29 24 53 

Service sector (NACE 45–96) 6 18 25 39 64 

Size class 

Small (less than 50 employees) 5 20 27 34 61 

Medium (50 to 249 employees) 4 21 36 27 63 

Large (more than 250 employees) 7 24 30 31 60 

Export 

0–5% 6 21 30 35 65 

6–33% 2 24 40 26 66 

34–66% 4 24 40 23 63 

67–100% 4 23 35 27 62 

Foreign owned 

No 5 23 35 36 71 

Yes 7 24 32 36 68 

Subsidiary 

No 4 20 31 31 62 

Yes 6 20 31 28 59 

Exposed 

No 6 20 27 35 62 

Yes 5 21 35 27 62 

Notes: Table A6 describes the distribution of irreversibility among Swiss firms. The table displays firms’ self-reported irreversibility 

according to various firm characteristics. Columns 1–4 present the share of firms that reported the respective degree of irreversibil- 

ity. Column 5 represents the share of firms that we consider having irreversible investment, i.e. the share of firms reporting high 

or full irreversibility. 

Table A7 

Irreversibility by sector of economic activity. 

(1) (2) (3) (4) (5) 

NACE Description 

Full 

reversibility (%) 

Slight 

irreversibility 

(%) 

Strongly 

irreversible (%) 

Full 

irreversibility 

(%) Irreversible (%) 

C Manufacturing 4 24 39 21 60 

D Electricity, gas, steam and air-conditioning 

supply 

9 13 27 51 78 

E Water supply; sewerage, waste management 

and remediation activities 

5 10 14 52 67 

F Construction 8 25 29 24 53 

G Wholesale and retail trade; repair of motor 

vehicles and motorcycles 

5 22 30 32 62 

H Transportation and storage 10 26 20 38 57 

I Accommodation and food service activities 7 11 29 31 60 

J Information and communication 2 17 33 35 67 

K Financial and insurance activities 4 9 18 58 76 

L Real estate activities 11 21 25 36 61 

M Professional, scientific and technical activities 2 17 20 48 69 

N Administrative and support service activities 6 16 26 34 60 

P Education 4 0 27 54 81 

Q Human health and social work activities 5 22 25 39 63 

R Arts, entertainment and recreation 7 7 20 53 73 

S Other service activities 11 16 19 40 60 

Notes: This table describes the distribution of irreversibility among sectors. Columns 1–4 present the share of firms that reported the respective degree 

of irreversibility. Column 5 represents the share of firms that we consider having irreversible investment, i.e. the share of firms reporting high or full 

irreversibility. 
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Supplementary material associated with this article can be found, in the online version, at 10.1016/j.euroecorev.2018.01.
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