
Vol.:(0123456789)

https://doi.org/10.1007/s11558-022-09471-3

1 3

The impact of unilateral BIT terminations on FDI: 
Quasi‑experimental evidence from India

Simon Hartmann1  · Rok Spruk2 

© The Author(s) 2022

Abstract
This study identifies the impact of Bilateral Investment Treaties (BITs) on foreign 
direct investments (FDI) by taking advantage of the random timing of 44 unilateral 
BIT terminations in India between 2013 and 2019. Using quarterly bilateral data of 
138 foreign investors’ home countries (FIHCs), our difference-in-differences (DD) 
estimates uncover a significant reduction in FDI inflows to India in response to BIT 
terminations by more than 30 percent compared to countries without terminations. 
We identify the sudden break with investor protection for new investments as the 
major transmission channel. Further investigations suggest that investors do not nec-
essarily abandon India in response to BIT terminations but apparently reroute FDI 
via FIHCs with BITs. Evidence from firm-level data reveals that investors revoke or 
reroute mainly deals (e.g. mergers and acquisitions) rather than own new projects. 
Moreover, similarity of some legal institutions with India offsets the negative effect 
of BIT terminations.
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1 Introduction

Until 2019, more than 10 percent of all ratified Bilateral Investment Treaties (BITs) 
worldwide have been terminated.1 BIT terminations began slowly in the 2000s and 
temporarily peaked in the year 2017, where we saw more BITs terminated than 
newly adopted.2 While the signing and ratification of BITs have gained considerable 
attention by scholars,3 BIT terminations have yet been largely neglected.

In this paper, we address a rich and controversial debate on the impact of BITs 
on FDI.4 One reason for controversy is the endogeneity in this relationship (Aisbett, 
2009; Busse et  al., 2010). A sequence of 44 unilateral BIT terminations in India 
provides a unique setting, which enables us to tackle this empirical challenge with 
a new way of identifying the impact of BITs on foreign direct investments (FDI).5 
With the sudden decision to unilaterally terminate BITs in the early 2010s, India 
provides not only the largest concentrated effort but also a pattern of heterogeneous 
timing of BIT terminations, which enables us to compare FDI inflows from several 
groups of foreign investors’ home countries (FIHCs) with BITs in force, BITs termi-
nated and no BITs. In addition, we show that the specific setting of BIT terminations 
in India fulfills the necessary conditions for the use in quasi-experimental designs 
like difference-in-differences (DD). In doing so, it enables us to address an impor-
tant empirical gap, which is of great interest to researchers and policy makers.

Treatments in DD require to be ‘as good as random’ (for example, Bertrand et. 
al. 2004, p. 250). Although the main reason for large-scale terminations of BITs was 
an increasing number of investor-state dispute settlement (ISDS) claims,6 the ter-
minations have not been directed towards the home countries of disputing foreign 
investors. Instead, India made a general decision to terminate all BITs, beginning 
with Argentina in 2013. Effective termination of all BITs, however, could not have 
been invoked immediately because the earliest possible termination dates of BITs 
were in most cases after the decision to terminate all BITs and they had occurred 
rather heterogeneously. This is further reinforced by the original ratification date, 

1 Between June 1959 and 2019, 3,291 International Investment Agreements (IIAs) have been signed and 
more than 80 percent of them have been ratified. They are valid treaties, which protect investors from 
violation of investor rights by host country public officials. Of more than 300 terminations, 177 ended 
with unilateral terminations.
2 The data on signing, ratification and termination is recorded in the UNCTAD investment policy hub 
database.
3 A simple search for ‘Bilateral Investment Treaties’ results in 30,500 entries on google scholar and 779 
articles in academic journals on SCOPUS (accessed 10.4.2022).
4 Some find positive effects of BITs on aggregate FDI (Busse et al., 2010; Büthe & Milner, 2009; Egger 
& Merlo, 2007; Egger & Pfaffermayr, 2004; Haftel, 2010; Kerner & Lawrence, 2014; Neumayer & 
Spess, 2005; Salacuse & Sullivan, 2005), while others find no empirical evidence in support of this rela-
tionship (Aisbett, 2009; Blonigen & Piger, 2014; Hallward-Driemeier, 2003; Tobin & Rose-Ackerman, 
2005; Yackee, 2008).
5 Throughout the paper foreign investor activities or FDI refer to the aggregates of investment activities 
of foreign firms from the same home country.
6 ISDS procedures enable foreign investors to file claims against their host state at international arbitra-
tion courts. In doing so, investors can get rulings on alleged breaches of their rights without any involve-
ment of domestic courts.
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the treaty terms about minimum duration, extension of BITs, and the fact that these 
termination dates cannot be manipulated at the time of the termination decision. The 
ratification and treaty terms had been determined years, often decades before this 
decision. This set up paired with evidence that (almost without exception) FIHCs 
government were not spared from termination as soon as they became eligible for 
termination, makes BIT terminations plausibly exogenous to India-specific and 
FIHC-specific factors and makes them a good candidate for DD applications. Simi-
lar exogeneity claims have been made for the participation in the electricity rebate 
program in California due to the ‘eligibility rule’ (Ito, 2015), the change in Chinas’ 
FDI regulations due to WTO accession negotiations (Lu et  al., 2017) or political 
leaders meeting the Dalai Lama due to his travel patterns (Fuchs & Klann, 2013).

The use of DD is likewise justified by the fact that terminations do not appear 
to be influenced by the extent of past FDI activity from a specific FIHC govern-
ment or other economic factors. Unilateral BIT terminations were directed against 
all categories of FIHCs, which include very large FIHCs and historically important 
allies. Moreover, the perspective of BIT termination has another advantage because 
it triggers an abrupt break with investor protection of an existing BIT. This is dif-
ferent from the effect of BIT ratification, because the exact time window for possi-
ble adjustments of investment behavior is difficult to determine (Berger et al., 2013; 
Egger & Merlo, 2007). New foreign investments conducted after the BIT termina-
tion date, for example, cannot rely on ISDS procedures to enforce their rights against 
violations by public officials. For this reason, we expect that after the termination 
date, foreign investors from the affected BIT partner countries will instantaneously 
reduce new investments. Taken together, the randomization by hetrerogenous ratif-
cation and treaty terms (e.g. honeymoon phase, automatic renewal) for BIT termi-
nations, the independence of BIT terminations in India from bargaining power of 
FIHCs or other bilateral factors and the instantenous break with investor protection 
by an exisiting BIT make us confident that the use of DD is valid in our setting.

The hetrerogeneity of the timing of BIT terminations, however, is challenging for 
the application to quasi-experimental methods, as it potentially introduces biases 
into the classic two-way fixed effects DD estimators. Fortunatley, we can rely on 
the recently proposed Goodman-Bacon decomposition (Goodman-Bacon, 2018) and 
Wald DD-estimators (De Chaisemartin & D’Haultfaeuille, 2018), which are both 
capable of identifying the average treatment effect in the presence of heterogene-
ous timing of the treatment itself. Morevover, the heterogeneous timing enables us 
to investigate the impact of BIT terminations on FDI by comparing multiple BIT 
termination groups (‘timing’ groups) with FIHCs with a BIT (‘always’ group) or 
without a BIT (‘never’ group) throughtout the whole time frame of this study.

The focus on a single country enables us to discuss the data quality of bilat-
eral FDI panel data. In the many-to-many cross-country studies, data sources have 
incomplete records and suffer from different reporting standards and divergent FDI 
definitions (Blonigen & Piger, 2014; Chakrabarti, 2001; Schneider & Frey, 1985; 
Tomlin, 2000). A single country view as a reference point has been used to point out 
consistent reporting standards and quality of data in studies concerned with bilat-
eral FDI. Studies with a single reference country have been conducted for the US 
(Haftel, 2010; Salacuse & Sullivan, 2005), Germany (Egger & Merlo, 2012), and 
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Spain (Rodriguez & Pallas, 2008), and have been widely acclaimed. Moreover, we 
use firm-level data as an alternative data source to estimate the effect of BIT termi-
nations in India and in addition assess whether BIT terminations do affect different 
types of investments equally.

Finally, India is not the only country with BIT terminations. We have chosen 
India due to a unique sequence and timing of a high number of unilateral BIT ter-
minations, the availability of multiple data sources, the substantial volumes of FDI 
(e.g. compared to other BIT termination countries like Ecuador, Bolivia) and the 
fact that BITs are not complemented by other supranational institutions (e.g. the 
European Union in case of BIT terminations of Italy and Poland).

Based on quarterly aggregate FDI inflows of 138 FIHCs and 44 unilateral BIT 
terminations between 2013 and 2019, we find that terminations have significant and 
substantial negative effects on FDI inflows. In our preferred specification, the ter-
mination of a BIT is equivalent to a more than 30 percent decrease in FDI inflows 
compared to the ‘always’ and ‘never’ BIT groups. These results remain broadly sta-
ble when we account for heterogeneous timing, FIHC-specific time trends or pre-
treatment trends, and across several specification checks.

Further investigations reveal that BIT terminations do not impose this significant 
negative effect on the ‘never’ and ‘always’ BIT groups, which suggests that the direct 
effect found in the baseline estimates is likely due to the termination of BIT-based 
investor protection and not due to a signal of general anti-FDI sentiments. In further 
tests, we evaluate the impact of the quality of domestic institutions on the effect of 
BIT terminations on FDI, the effect of BIT terminations of different types of invest-
ment (using firm-level data) and investigate the possibility of rerouting of FDI from 
BIT termination FIHCs to BIT FIHCs. Here we find that similar efficiency of the 
court systems of the FIHCs and India significantly reduces the negative effect of 
BIT termination, that foreign investor firms abandon deals (i.e. mergers and acquisi-
tions (M&As) and buyouts) rather than own new projects, and that investors do not 
necessarily abandon India as FDI destination but apparently reroute substantial FDI 
flows to India via other FIHCs with a valid BIT. This is consistent with our predic-
tions that BIT-based investor protection is highly important to foreign investors.

Our study contributes to a better understanding of the role of BITs in attracting 
FDI. To this end, we exploit a new angle, which allows for better identification of the 
effect of BITs as determinant of FDI activity. Termination properties in case of India 
enable us to exploit the variation in instantaneous treatment effects over time and to 
address endogeneity concerns, which are commonly found in studies of BIT ratifica-
tion. While others used dynamic panel estimators and matching (Egger & Merlo, 
2012; Tobin & Rose-Ackerman, 2011), we exploit the properties of BIT termina-
tions for DD applications. While there are DD applications with bilateral FDI data, 
for example in the context of financial development (Bilir et al., 2019; Desbordes 
& Wei, 2017) or environmental regulations (Cai et al., 2016), there are no compa-
rable applications of DD concerning the effect of BITs on FDI activity. Moreover, 
existing studies have addressed the determinants of BIT ratification (Bergstrand & 
Egger, 2013) and renegotiation (Haftel & Thompson, 2018), but they have not yet 
addressed the economic consequences of BIT terminations. We found several stud-
ies by legal scholars (Calvert, 2018; Carska-Sheppard, 2009; Lavopa et  al., 2013) 
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but are, to the best of our knowledge, not aware of any economics research on BIT 
termination.

The remainder of this paper is organized as follows. Section 2 reviews the exist-
ing literature and postulates the expected effect of BIT terminations on the flow of 
foreign direct investment. Section  3 presents the identification strategy. Section  4 
discusses the data and sample used in our analysis. Section  5 proceeds with the 
results. Section 6 presents some robustness checks. Section 7 explores the transmis-
sion mechanisms. Section 8 concludes.

2  BIT termination and the expected effects on FDI in India

2.1  BIT Terminations and FDI in India

India has steadily ratified BITs between 1994 and 2014. In the early 2010s, India 
began reviewing its strategy and began pressuring their BIT partners to renegoti-
ate most of these treaties to align the existing BIT to a new model BIT. This policy 
shift was not well received by the investors. Therefore, India chose to unilaterally 
terminate its BITs. It initially notified 58 out of 87 BIT partners about the unilateral 
terminations. Until the year 2019, the number of notified countries has grown to 68.7 
This leaves only 21 BITs in force.

India did not terminate all investment treaties at the same time. It started termina-
tion with Argentina at the end of 2013, followed by 4 terminations in 2016 and 37 in 
2017 and again 4 terminations in 2018. Further terminations were due in the second 
half of 2019. Table 1 provides a detailed overview of all BIT terminations and the 
‘always’ and ‘never’ BIT countries, which have been recorded as investors to India.

The main purpose of BIT terminations appears to be the re-negotiation of BITs 
after an increasing number of expensive ISDS claims invoked by international inves-
tors against India in the early 2010s.8 In turn, Indian officials introduced a new 
model BIT with a more restrictive definition of who qualifies as a foreign investor, 
less extensive investor rights, and a new process for handling disputes about investor 
rights9 in 2015. By the end of 2018, none of the FIHCs, which either had terminated 
or kept their BIT, had ratified the new model BIT.10

7 See UNCTAD Investment Policy Hub. Due to sample restrictions, we could not add four more termi-
nations because they happened after our sample of bilateral FDI ends in 2019.
8 The case ‘White Industries Australia Limited v. The Republic of India’, has been quoted in reference to 
the decision of India to review its BITs (see: Press release of the Indian Ministry of Commerce & Indus-
try (6 May 2013). https:// pib. gov. in/ newsi te/ erele ase. aspx? relid= 55875). The cases concluded in 2011 
and quoted ‘judicial delays’ as reason why it was decided against India. The award required India to pay 
AUD 98,12,077 as compensation to the Australian firm.
9 One key element is that investors should consult domestic Indian courts before they file ISDS claims. 
Press Information Bureau Government of India Ministry of Finance, Model Text for the Indian Bilateral 
Investment Treaty, 16. December 2015. https:// pib. gov. in/ newsi te/ Print Relea se. aspx? relid= 133412.
10 The only newly ratified BIT with the United Arab Emirates (ARE) in August of 2014 has used the old 
model BIT.
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During the same time span, the Indian Ministry of Commerce and Industry has 
reported FDI inflows from 144 FIHCs. Singapore and Mauritius provide the largest 
fraction of FDI inflows to India with 28 percent and 27.6 percent of all reported FDI 
inflows during the period between 2013 and 2019. Highly beneficial double taxation 
treaties and confidence in the judiciary and contract enforcement has historically 
established Mauritius and Singapore as attractive hubs for investments to India for 
many investors around the world. In general, the aggregate FDI inflows to India have 
grown until 2015, while the trend flattened out thereafter and even began to decrease 
after 2016 (see Fig. 1).

2.2  The expected effect of BIT Terminations on FDI inflows

There are many determinants of FDI flows. While India shows an improvement in its 
general business environment over the same time span of our study, a sudden plum-
met of annual FDI inflows after 2016 can be observed (see Fig. 1). We argue that the 
termination of BITs is an important factor, which does explain this discrepancy.

Without the loss of generality, the key hypothesis developed in this paper is that 
BIT terminations lead to an immediate and sustained drop in FDI inflows from 
FIHCs affected by these terminations. A plausible explanation is that the instantane-
ous absence of BIT-based extended investor protection to new investments makes 
investors less confident about the security of their assets and therefore they tend to 
reduce new investment activity in favor of alternatives. ISDS procedures are work-
ing independently from the domestic institutions of the FDI host country and are 
therefore valued by international investors with higher levels of FDI activity (Ais-
bett et al., 2018; Berger et al., 2011; Egger & Pfaffermayr, 2004; Frenkel & Walter, 
2019; Hallward-Driemeier, 2003; Nichols, 2018).11 If the investors initially valued 
BIT-based investor protection, a sharp break with this investor protection at the ter-
mination date is expected to immediately deplete FDI inflows.

Besides the legal aspect of investor rights, the number of BITs ratified by a 
country also signals investor-friendliness of that host country. The extended rights 
offered to investors from BIT partner countries suggest commitment to the protec-
tion of foreign investments and pro-investor policies (Büthe & Milner, 2009, 2013; 
Colen et  al., 2016; Rose-Ackerman, 2009; Salacuse & Sullivan, 2005; Tobin & 
Rose-Ackerman, 2011). In this regard, BIT terminations, in particular if the number 
of terminations accumulates during a reasonably short period, are expected to signal 
growing hostility and anti-FDI sentiments and therefore they probably deter FDI.

The expected responses of investors to BIT termination differ for these two 
channels. If the BIT as legal instrument of investor protection is the main con-
cern of investors, a reduction in FDI activity is expected only after the effec-
tive termination of the protection of these rights for investors after the actual 

11 The major importance of ISDS provisions to investor has also been detected in a recent manage-
rial survey, which indicates that ISDS is strongly preferred over most other available litigation methods 
and treaties without ISDS would be substantially less attractive to the investors (QMUL-CCIAG, 2020: 
Chart 1 & 3).
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termination date. If BIT termination signals anti-investor sentiment, we expect 
FDI activity to drop either after the initial announcement of (large-scale) BIT 
terminations or after the first BITs had been effectively terminated. The main 
difference is that the legal instrument argument would show a change in investor 
activity only after the BIT of the FIHC has been effectively terminated, while in 
cases of the anti-investor sentiment, a general overall decrease in activity should 
affect all investors after the BIT termination policy has been made credible (e.g. 
communication at an official press conference, notification of investors about 

Table 1  Timing of BIT termination in India (2013- 2019-Q2)

We exclude 6 FIHCs from the baseline estimates because the effect of the unilateral termination is 
ambiguous. They are:
*  Although the BIT (1996) between the Republic of Korea and India was (unilaterally) terminated on 22. 
March 2017, Investors from South Korea are still protected by the Comprehensive Economic Partnership 
Agreement (CEPA) between the two countries 1.1.2010. The same is true for Malaysia. Both treaties 
contain modalities which allows foreign investors to use ISDS
+  Djibouti, Ghana, Nepal, and Seychelles are subject to formal termination but their BIT has never been 
ratified

PANEL A: Termination (‘timing’ groups)
Termination (YYYYQQ) FIHCs Country Code (ISO3C)
2013Q3 ARG (1)
2016Q1 EGY (1)
2016Q2 IDN (1)
2016Q3 ESP (1)
2016Q4 NLD (1)
2017Q1 AUS, AUT, BEL, BGR, BLR, GBR, GRC, HUN, 

ISR, ITA, KAZ, LKA, MAR, MUS, OMN, 
POL, PRT, QAT, ROU, SVK, SWE, THA, TJK, 
TKM, UKR, VNM, YEM (27) (KOR*, MYS*) 
(2)

2017Q2 CHE, CZE, DEU, DNK, FRA, HRV, RUS (7)
2017Q4 BHR (1)
2018Q1 TWN (1)
2018Q2 KWT (1)
2018Q3 TTO (1)
2018Q4 CHN (1)
Newly ratified (YYYYQQ)
2014Q3 ARE (1)
PANEL B: ‘Always’ BIT
BGD, BRN, FIN, ISL, JOR, LTU, LVA, MEX, MMR, MOZ, PHL, SAU, SEN, SRB, SYR, TUR, SGP, 

JPN (18), [KOR*, MYS*] (20*)
PANEL C: ‘Never’ BIT
AFG, AIA, AZE, BHS, BLZ, BMU, BRA, BRB, BWA, CAN, CHL, CIV, CMR, COD, COL, CPV, 

CRI, CYM,  DJI+, DZA, EST, FJI, GEO, GGY,  GHA+, GIB, HKG, IMN, IRL, IRN, IRQ, JAM, JEY, 
KEN, KHM, KNA, LBN, LBR, LCA, LIE, LUX, MCO, MDA, MDV, MHL, MLI, MLT, MWI, 
NGA, NIU, NOR,  NPL+, NZL, PAN, PER, PRK, PRY, RWA, SCT, SMR, SUR, SVN +, SWZ, 
 SYC+, TGO, TUN, TZA, UGA, URY +, USA, VCT, VEN, VGB, VIR, VUT, WSM, ZAF,  ZMB+ (78)
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the BIT termination, first effective termination). The main difference in empiri-
cal patterns for the two alternative channels is that in case of the legal instru-
ment argument, the response of investors to termination of a BIT should sharply 
change after the effective termination date of the BIT protecting the investors’ 
assets, while in case of anti-investor sentiment, most investors would react 
immediately after the announcement of (large-scale) BIT terminations because 
they already expect anti-investor sentiment in the near future.

Finally, the quality of domestic legal institutions is an important reference 
point because BITs contain terms and procedures, which potentially act as sub-
stitutes for domestic institutions. Legal scholars argue that investors rely on 
BITs with international arbitration provisions because they enable investors to 
circumvent slow and biased domestic courts (Ginsburg, 2005; Schreuer, 2011). 
We expect that the negative effect of BIT terminations on FDI does diminish, if 
the quality of legal institutions in the FIHC country is similar to that in the host 
country. A plausible explanation is that investors with a similar quality of legal 
institutions are better equipped for the specific challenges of the domestic legal 
environment, after BIT protection suddenly ends.

We begin our empirical analysis by investigating the instantaneous legal 
effect of BIT terminations to obtain baseline results. Thereafter we explore the 
alternative channels, terminations as negative signals, the role of domestic insti-
tutions and possible transmission channels, in Sect. 7.

Fig. 1  Aggregate FDI inflows, doing business and cumulative BIT terminations
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3  Identification strategy

3.1  Baseline setup

Our goal is to examine the contribution of terminating BITs to the flow of FDI con-
sistently. To this end, we exploit the timing of BIT terminations as a source of vari-
ation in the FDI inflows. Our identification strategy relies on pre-termination trends, 
which we exploit by using a simple DD estimator. In this respect, we augment the 
simple 2 × 2 DD empirical specification with multiple groups and multiple time 
periods (Bertrand et al., 2004; Hansen, 2007a, 2007b; Imbens & Wooldridge, 2009):

where y is the FDI inflow of i-th investor in t-th year-quarter to India. The key coef-
ficient of interest is 𝛽  which denotes the impact of BIT termination M. The treatment 
effect is measured with a dummy variable, which indicates one if an FIHC govern-
ment i has no BIT in a year-quarter t and zero otherwise. This coding is opposite 
to most other studies but is intentional because the coefficient 2 × 2 DD fixed effect 
estimator can be interpreted as the effect of BIT termination.

The term � captures the investor-level heterogeneity bias that is unobserved, and 
� denotes the set of time-varying common FDI technology shocks common to all 
home countries of foreign investors to India. The vector X contains the covariates 
capturing time-varying investor characteristics. In studies with large numbers of 
zeros and the presence of heteroscedasticity, the reliance on the Poisson pseudo-
maximum likelihood (PPML) with clustered standard errors is recommended (Head 
& Mayer, 2014; Santos Silva & Tenreyro, 2006; Westerlund & Wilhelmsson, 2011). 
In panels, it delivers consistent and unbiased estimates with reasonably large num-
ber of groups and time periods (Fernandez-Val & Weidner, 2016). In the follow-
ing sections we discuss the identifying assumptions, major challenges and outline 
important checks, which help us to test validity of our approach in case of BIT 
termination.

3.2  Exogeneity and quasi‑randomization of BIT termination

To understand whether the exogeneity and random occurrence of BIT terminations 
in India is a plausible assumption, we require detailed knowledge about the termina-
tion decision and the effective termination dates.

The ratifications of BITs have often been done as a response to the prospect of 
large volumes of investments. However, BIT terminations in India have different 
reasons and appear not to be a direct response to FIHC specific factors. In India, the 
main rationale behind termination was the increasing number of BIT-based ISDS 
claims and the urge of India to introduce a new model BIT, which limits the scope of 
investors rights and gives India more space for regulation and policy making (Ran-
jan, 2019). Terminations were not directed against the few foreign investors involved 
in ISDS procedures against India. It was instead a general decision to terminate all 

(1)Yi,t = �i + �t + B̂ × Mi,t + �
�

i,t
� + �i,t
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BITs.12 An example is the ISDS case won by an Australian investor in 2011. Indian 
officials have singled out this case as a reason for the revision of their BIT strategy, 
but it did not lead to the termination of the Australian BIT until March 2017, while 
the first termination in August 2013 against Argentina did happen without any previ-
ous ISDS claim or any other dispute.

Moreover, BIT terminations in India are by themselves not directly related to 
contemporaneous foreign investor relations such as high FDI stocks or recent FDI 
inflows. Sparing important BIT partner countries (for example, Mauritius and Sin-
gapore) from BIT termination would be an indication of a strategic termination deci-
sion. Moreover, having FIHC governments with high bargaining power on one side 
(e.g. BIT) and less powerful FIHCs on the other side, would also be an indication 
that termination is not ‘as good as random’. Looking at the effective termination in 
the case of India, we see that FIHCs with high bargaining power end up in differ-
ent groups. Investigating such cases, we find Singapore with a ratified BIT in place 
while Mauritius experienced an effective termination of its BIT in the year 2017. 
A rather heterogeneous set of ratification dates, durations of the treaties and sun-
set clauses of countries with arguably high bargaining power (France May 2000, 
Netherlands December 1996, Spain December 1998, Italy March 1998 etc.) left 
these countries with different effective termination dates within a few months of the 
announcement of the general decision (e.g. France 2017Q2, Spain in 2016Q3, Neth-
erlands 2016Q4, Italy 2017Q1) and others after longer time spans (e.g. China: BIT 
ratification in August 2007 and BIT termination in late 2018) (for an overview of 
the distribution of ratification year, treaty duration and sunset clause duration, see 
Table 2).

Figure 2 shows an overview of the three groups of FIHCs plotted in order of the 
aggregate FDI inflows between 2013 and 2019 by the three different groups. In addi-
tion to our investigation of ratification dates, renewal procedures, and the announce-
ment timing, the pattern derived from ordering FIHCs by aggregate FDI inflows 
from larger to smaller does not appear to indicate bias towards FIHCs with high 
bargaining power in any of the groups (‘never’, ‘always’ and ‘timing’).

In fact, the critical factors for effective termination are the decision to terminate 
all BITs and the expiration date of each individual BIT. The expiration date depends 
on treaty terms of the BITs like minimum duration (‘honeymoon phase’), extension 
and termination rule along with their original ratification date. In India, the ‘hon-
eymoon phase’ amounts to 10 years for 72 FIHCs, 15 years for seven FIHCs, and 
indefinite for eight FIHCs of all 87 BITs. After this phase, BITs had been up for 
automatic renewal for either an indefinite period, or 10 to 15 years. The expiration of 
the ‘honeymoon phase’ is a necessary condition for unilateral BIT termination.

Due to the fact that many BITs had been ratified at different times, often decades 
ago, and that treaty terms considerably vary among BITs, and given the arbitrary 
decision to terminate all BITs at the earliest possible termination date, we argue 

12 See for example Lok Shaba, Unstarred Question No. 1290, 25. July 2016 (Answered by the Ministry 
of Commerce & Industry). Researchers identify the same strategy (Ranjan et al., 2018; Voon & Mitchell, 
2016).
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that effective BIT terminations have been randomized in case of India. Some BITs 
were terminated soon after the decision, others followed later and some are still in 
force today. This does not only introduce randomization but also enables us to make 
comparisons of FIHCs with and without BITs over the whole time period (‘always’, 
‘never’ groups), and conduct comparisons of BIT terminations at different points in 
time (‘timing’ groups).

The BIT terminations between 2013 and 2018 were conducted with remarkable 
rigor and in almost each case were implemented exactly at the earliest possible ter-
mination date. When looking at the timing, almost all BITs were unilaterally termi-
nated as soon as they exceeded the initial or renewal period.13 By the end of 2018, 68 
BITs were terminated and 19 remained in force. These active BITs, with the excep-
tion of Philippines and Singapore, had not been eligible for unilateral termination.

Based on this evidence, and the fact that it is impossible to manipulate the ratifi-
cation dates and treaty terms or anticipate the termination decision in 2013, decades 
earlier when the treaty terms were determined and ratified, we argue that BIT termi-
nations are plausibly exogenous to India-specific and FIHC-specific factors.14 Fur-
ther concerns of non-random selection are addressed by including additional time-
varying control variables to account for observable differences between FIHCs. In 
addition, we rely on further tests to check on the identifying assumptions by adding 
FIHC-specific linear and quadratic time trends and removing pre-treatment trends 
(see Sect. 6.1.1).

3.3  BIT termination as sharp break from existing investor protection

BIT termination posits an instantaneous and reasonably sharp break from existing 
investor protection at a clearly defined date. After the passing of this date, viola-
tions of investor rights of new investments are legally handled by domestic courts. 
For the estimation of the effect of BITs, the termination perspective has a consider-
able advantage over the ratification perspective. While newly ratified BITs predict-
ably remain effective over longer time spans, FDI behavior does not necessarily have 
to adjust instantaneously. Unilateral termination rules in the BIT obliged India to 
notify BIT partner countries a year in advance of the effective termination date. This 
rule could lead to an anticipation effect of a deterioration of conditions for foreign 
investors (investor protection, general hostility), which makes it more difficult to 
identify the treatment effect at the termination date. We do not expect such a behav-
ior due to the ‘sunset clause’ contained in the Indian BITs. It protects all investments 
conducted before BIT termination for an extended period of 5 to 20 years after the 
termination date. The effect of the notification of the termination, if anything, could 

13 There are only two exceptions of BIT, which do not include modalities of unilateral termination. The 
first is Korea, which is excluded from our sample because it has one BIT terminated and at the same time 
a complementary TIP in force. The second is United Arab Emirates, which had been signed and ratified 
the BIT in 2014.
14 The change of the expiration date could have been circumvented by consensual termination, but this 
has not been invoked in case of India.
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trigger an increase in FDI inflows to India before the effective termination date. For 
the treatment effect, however, we expect a substantial and instantaneous drop in FDI 
inflows in response to effective BIT termination. Aside of these expectations, we 
address these concerns about anticipation by conducting placebo tests (Sect. 6.1.2).

3.4  BIT termination as heterogeneous treatment

As Table  1 has shown, BIT termination in India had been heterogeneously scat-
tered over different quarters between 2014 and 2018. Heterogeneity in the treatment 
effects does potentially introduce bias to the two-way fixed effects estimator15 (De 
Chaisemartin & D’Haultfoeuille, 2020; Imai & Kim, 2019). In this regard, address-
ing this problem requires a better understanding of the sources of the heterogeneity, 
which can—aside of heterogeneity in timing – also be heterogeneity in magnitude 
of the treatment over time. Hence a deeper understanding of the heterogeneity is 
important to understand the validity of the estimators, which are available for such 
as setting.

Table 2  Timing of ratification and treaty terms

Note: Number of FIHCs, initial duration and sunset clause denote the number of FIHCs with the indi-
cated ratification date or term length. The 11 missing treaties in the ‘Number of FIHCs column’ are trea-
ties, which were signed but have never been ratified

Year of ratifica-
tion

Number of FIHCs Duration of BIT of 
FIHCs

Initial duration Sunset clause

1996 4 Indefinite 8 Not applicable
1997 3 5 years 0 0
1998 5 10 years 72 28
1999 4 15 years 7 55
2000 8 20 years 0 1
2001 7
2002 5
2003 6
2004 3
2005 1
2006 3
2007 5
2008 6
2009 8
2010 3
2011 4
2014 1

15 More precisely, they refer to the problems of the two-way fixed effects estimator.
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In our case, the terminations are stable and have a sustained legal effect. Although 
having some differences, the scope of coverage of Indian BITs is remarkably con-
sistent with respect to important cornerstones of investor protection. ISDS provi-
sions, expropriation clauses and full protection and security are included in all 87 
Indian BITs. Fair and equitable treatment (85), National Treatment (84) and Most 
Favored Nation Clauses (81) are included in most Indian BITs.  Looking deeper 
into ISDS there are 10 countries with security exception clauses, and another three 
exclude certain policy areas from ISDS and one has limitations to the provisions of 
ISDS (Slovakia). Despite these few deviations, we assume that the BITs to India 
are remarkably similar in the composition of treaty terms and the strength of ISDS 
provisions.16 Moreover, after India had terminated BITs, the legal situation changed 
immediately and this change did not alter any further over the whole time period 
under consideration. The scope of the treatment effect is stable because BIT termi-
nation has the same consequences for investor protection rights at any year-quarter 
period. Therefore, we address heterogeneity in timing, for which we are able to rely 
on two recently introduced estimators, which are now briefly introduced

Fig. 2  Ranking of total FDI inflows (2013-2019Q2) by BIT category. The figure shows the aggregate 
FDI inflows of the full sample categorized in countries with ‘always’, ‘never’ and ‘timing / terminated’ 
BIT category

16 We admit that that arguably weaker BITs or ISDS provisions could affect our results and thus exclude 
them in further robustness checks (see Table 7 columns 10–14).
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3.4.1  Decomposing the treatment effect using Bacon‑Goodman approach

Given the variation in the timing of BIT terminations, the fixed-effects DD estimator 
from Eq. (1) is most likely contaminated by FIHC-specific time trend in FDI inflows 
induced by the termination itself. One way to address this problem is the recently 
introduced Goodman-Bacon (2018) decomposition. In its simplest version, 𝛽DD con-
sists of the weighted average of all DD parameters of all possible 2 × 2 period com-
parisons. Compared to the original specification in Eq. (1), which only effectively com-
pares treated and non-treated FIHCs, the decomposition exploits several comparisons 
of groups being treated earlier and later over the period in question. For these com-
parisons, we apply the specifications as in Eq. (1) but replace the 2 × 2 two-way fixed 
effects DD estimator

where y represents the FDI inflow from investor i at time t, M denotes again the 
dummy variable which indicates BIT termination by switching from 0 to 1 or 
remains constant otherwise, and X is a vector of time-varying covariates. Given the 
k = 1, 2,…K range of possible treatment-period interactions, we deploy specifica-
tions with different treated and untreated groups. Besides the ‘timing’ groups ‘early’ 
(k) and ‘late’ (l) termination, we also consider a group of never (U) and always (A) 
treated groups. The ‘never’ and ‘always’ treated groups represent the countries, 
which have a valid BIT in place throughout the whole timespan and is therefore 
never treated with termination while the always group are the FIHCs, which have 
never ratified a BIT in the first place. The decomposed treatment effect contains the 
following two-by-two estimators ( �2x2) and weights (S):

In the two-way fixed effects specification the estimate of 𝛽DD (2) is the ‘variance- 
weighted average treatment effect on the treated’ (VWATT) and represents the ‘ 
weighted average of all possible two-by-two DD estimators’. According to Goodman-
Bacon (2018: p. 8) they are defined as following:
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The superscripts stand for the subperiods after (‘Post’), and before (‘Pre’) treat-
ment as well as at the time window when the ‘treatment status varies’ (‘Mid’) 
(Goodman-Bacon, 2018: p. 6). For example, the values of the ‘early’ groups work 
as treatment while the ‘later’ groups in this setting serve as control groups (6). The 
weights S are determined by group sizes and treatment variance. The variance of 
treatment is largest for groups with timing of the treatment being in the middle of 
the time span of the study and the lowest weights are assigned to groups near the 
start and end points (Goodman-Bacon, 2018: p. 8–9).

Two key identifying assumptions for the validity requires the treatment effect to 
be stable over time which requires homogeneity and monotonicity. The first means 
that the treatment effect should not vary in intensity over time while the latter 
excludes the case where units switch in and out of treatment. As described in the 
properties of BIT termination in India, we have no FIHCs in our sample where the 
treatment effect changes in intensity over time and no FIHCs, which had terminated 
and resigned a new BIT during the time span of our study. Therefore, we expect that 
the Bacon-Goodman approach is valid in our case and that the estimator delivers 
unbiased estimates of the treatment effect.

3.4.2  Estimating the heterogeneous treatment with temporal correction

As another alternative, we compute the Wald DD and time-corrected Wald ratio 
(Wald TC) coefficients that are applicable for multi-group and multi-periods DD set-
tings (De Chaisemartin & D’Haultfaeuille, 2018). To address the temporal correc-
tion, we calculate the coefficients for the multiple groups and multiple period case, 
which is weighted sum of coefficients at each year-quarter as the weighted average 
of the local average treatment effects (LATEs) of FIHCs switching treatment at any 
year-quarter. This implementation is straightforward, when the treatment is homog-
enous and monotonic over time. In fact, homogenous means that we can assume 
that the treatment rate of the treated is constant over time and monotonic requires 
that groups do not switch repeatedly in and out of treatment (de Chaisemartin & 
D’Haultfoeuille, 2017). The termination of BITs is homogenous, because it becomes 
effective at a clearly defined date and maintains constant until a new BIT is rati-
fied. Monotonic treatment holds in our case because, there were no new ratifications 
which replace formerly terminated BITs terminations.

Another important assumption in our setting is ‘conditional common trends’, 
which is more credible than assuming just ‘common trends’ for estimating the 
Wald estimators in presence of multiple groups and heterogeneous treatment (de 
Chaisemartin & D’Haultfoeuille, 2017). We control for the covariates, which influ-
ence the pre-treatment dynamics of the outcomes. Herewith, we precisely rely on 
the covariates to balance FIHCs in treatment and control groups in the pre-treatment 
period with propensity score matching. We calculate the standard errors by using 
cluster bootstrapping. This procedure paired with the fact that our setting matches 
well with the required assumptions of the Wald DD estimator and the Wald DD with 
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temporal correction, make us confident that the use of these estimators is valid and 
that the results are unbiased.

For better comparability of the results, we use the same three sets of subsamples 
for the two Wald estimators as for the Bacon decomposition and add the same con-
trol variables.

4  Data

We obtain the quarterly bilateral FDI inflow data from SIA newsletters of the 
Department for Promotion of Industry and Internal Trade (DPIIT) of the Indian 
Ministry of Commerce and Industry (IMCI) for the period 2013 to mid-2019.17 In 
the baseline estimates with PPML, we use the values in Million US-Dollars,18 while 
in specifications in which this estimator is not available, we use the inverse hyper-
bolic transformation on FDI inflows in US-$ (Aisbett et al., 2018).

The FDI inflow data consist of FDI equity inflows of the Automatic Route (larg-
est fraction which requires no government or Reserve Bank of India approval), 
Approval Route via the Ministry of Finance and Foreign Investment Promotion 
Board (FIPB) (mostly Banking, Telecom, Power etc.), acquisition of existing shares, 
and equity capital of unincorporated bodies. Bilateral FDI data in general is messy. 
The specific problems are hard to come by in cross-country studies of bilateral 
FDI. For the Indian data of the DPIIT, omissions and delays in reporting have been 
detected (Rao et  al., 2018). Such delays likely hurt the ability of our estimator to 
detect sharp FDI responses to sudden policy changes, because the delays in report-
ing and omission are very unlikely to be exactly tied systematically to temporally 
heterogeneous BIT terminations. Based in the insights about the nature of the biases 
in the DPIIT bilateral FDI data, we carefully interpret our results in the light of this 
knowledge. In addition, we later challenge our results by re-estimating our base-
line models based on an alternative firm-level data source for the same time span 
(2013–2019).

The full sample contains FDI inflows from 144 investor-countries for which 47.7 
percent of the investor-quarter pairs report non-zero inflows. The treatment effect is 
measured with a dummy variable, which indicates one if an investor i has no BIT in 
a year-quarter t and zero otherwise. Looking at this over time, we end up again with 
our three distinct groups of FIHCs.

The FIHCs in the ‘timing’ group have a BIT ratified before 2013, but experi-
ence termination at any year-quarter t after 2013 and before 2019. In our sample of 
bilateral FDI flows, this group holds 44 FIHCs.19 These are FIHCs with termination 

17 The end date is the most recent data issued by the time we conducted our analysis.
18 The inflows are denominated in current US-Dollars, which we seasonally and quarterly adjust with the 
implicit price deflator  (1st quarter 2012 = 100) from the US Bureau of Economic Analysis (BEA).
19 We do not count terminations of BITs, which have never been ratified. This reduces the number of ter-
minations from 68 terminations to 44 BITs. Table 1 summarize the composition of these groups and the 
countries excluded from the sample for these reasons.
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of ratified BITs and without any complementary investment agreement with inves-
tor protection provisions. The 18 ‘always’ BIT partner countries have a BIT ratified 
before 2013 and in force until at least the second quarter in 2019, which means that 
they do not experience a termination of their BIT over the entire period of our study. 
We observe only one newly ratified BIT by United Arab Emirates in 2014.20 All 
BITs in our sample include ISDS provisions. The remaining 75 FIHCs deploy FDI 
inflows to India but have never had a treaty ratified during the entire time span and 
are therefore grouped as ‘never’ BIT group.

We exclude some countries from the baseline estimates because they appear to be 
ambiguous cases. First, Malaysia and South Korea are countries, which have their 
BIT terminated but they still have a valid Treaty with Investment Provisions (TIP) 
with India in place. The two FIHCs could be either classed in the ‘always’ or ‘tim-
ing’ groups. Second, Ghana, Nepal, Seychelles, and Djibouti are excluded because 
they have had a BIT terminated, which has only been signed but never ratified. We 
remove all the ambiguous cases from the baseline estimates, which leaves us with 
44 ‘timing’, 18 ‘always,’ and 75 ‘never’ BIT FIHCs and only one new ratification, 
which in total amounts to 138 all FIHCs.

Following existing studies, we add covariates reflecting the size and structure of 
the economy of the FIHCs. We take the logarithm of the expenditure side annual 
real GDP from Penn World Tables 9.1 and the GDP per capita as well as the real 
GDP growth from the World Bank Development Indicators (WDI). They reflect the 
size of the economy and the degree of economic development. All covariates are 
lagged by one year.

As an alternative, we also estimate specifications with control variables, which 
are available on a quarterly basis. We use the first lag of the year-quarter for inter-
national liquidity, the trade balance with India form the International Financial Sta-
tistics (IFS) of the International Monetary Fund (IMF) and the World Uncertainty 
Index (WUI) (Ahir et al., 2018). In addition, we account for dyadic disputes by using 
a dummy variable, which equals one if in a quarter a firm from the same FIHC filed 
an ISDS claim (UNCTAD, 2019) against India, and zero otherwise. This indicator 
measures the bilateral hostility against the respective FIHCs. All quarterly reported 
covariates are lagged by one quarter. Table 3 provides the descriptive statistics of all 
variables used in the baseline and robustness specifications.

5  Results

The baseline results consist of the parsimonious model of the regression-based 
DD model with FIHC and year-quarter dummy variables and covariates. These are 
followed by the new DD estimators for heterogeneous timing before we provide 

20 After the termination of the BIT in 2017, Belarus has been the first country, which signed a new BIT 
in 2018. India also signed a TIP with ASEAN in 2014. Both treaties have not been ratified yet. Finland, 
Island, Mexico, Saudi-Arabia and Turkey BIT were unilaterally terminated after our sample ends.
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evidence on the assumptions needed for these empirical settings and further robust-
ness checks.

5.1  Two‑way FE DD estimates

In columns (1) and  (2) of Table  4, we show the results of the regression-based 
DD estimates with investor and year-quarter fixed effects for the full sample. The 
results show substantial negative and significant coefficients for BIT terminations. 
In columns (3) through (6), we add control variables to our original parsimonious 
baseline model. We find a highly significant negative effect of BIT terminations on 
FDI inflows. The magnitude of a reduction of more than 30 percent is in the range 
of what has been found by seminal contributions in this field (Neumayer & Spess, 
2005; Aisbett et  al., 2018). Overall, the baseline models can explain a substantial 
fraction of more than 90 percent of the variance in bilateral investment flows.21

5.2  DD with Heterogeneous timing

Table 5 reports the Bacon decomposition results along with the results of the 
2-way fixed effects estimates for comparison. We use a parsimonious speci-
fication with the same set of control variables for the full sample (columns 1 
and 2), the sample with the ‘always’ group excluded (columns 3 and 4) and a 
sample restricted to only the ‘timing’ groups (columns 5 and 6).22 The results 
show consistently negative and significant coefficients with similar sizes as the 
baseline results in Table 4.

The weights, which are calculated along with the decomposition estimators 
show that the treatment effect between ‘timing’, the ‘always’ and ‘never’ BIT 
groups are approximately half of the treatment effect of the timing groups. The 
weights for the average DD estimator in the full sample come to the largest 
degree from comparisons between the ‘timing’ groups and the ‘always’ and 
‘never’ BIT groups. However, the highest negative coefficient is found for the 
comparison among the ‘timing’ groups. If we restrict the sample to compari-
sons of only the ‘timing’ groups, the overall coefficient raises from -0.19 to 
-0.31 while maintaining its significance level.

Table 6 shows the results of the Wald DD and the Wald TC estimates. The 
sample composition is the same as in the Bacon decomposition with one nota-
ble exception. Other than the Bacon estimator, the Wald estimators allow for 
switching of treatment in both directions. Therefore, we keep the United Arab 
Emirates in the sample.

21 In Appendix A, we replicate the results in Table 4 relying on pooled OLS using ASINH transforma-
tion. The results are consistent.
22 We have to exclude the United Arab Emirates from the sample because the Bacon estimators allow 
only for switching into treatment and not vice versa. United Arab Emirates ratified a BIT in 2014 and 
therefore has to be excluded from the sample.
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For the full sample, we obtain a coefficient of more than double the size of the base-
line estimates and the Bacon decomposition. The significance level for the Wald DD is 
at 0.05 and for the Wald TC estimator at the 0.1 level for the full sample and the ‘tim-
ing’ and ‘always’ BIT subsample respectively, while for the sample restricted to only 
‘timing’ groups only the Wald DD maintains significance.

Recall that the DD estimator under Goodman-Bacon decomposition is a weighted 
average of all possible 2 × 2 group/period estimators taking advantage of the differen-
tial timing of the treatment. By contrast, Wald TC for the timing groups produces the 
difference in the underlying treatment effect because time is not a standard estimator. 
Since the treatment rate in our control group is stable, the trends in the counterfactual 
investment flows can be identified by considering the changes in mean outcomes across 
treatment and control samples over time. By adding these changes to the outcomes in 
the timing groups, we are able to recover the mean outcome for the switching countries, 
had they not changed their BIT status to termination over time. Since such adjustment 
yields a lower denominator for the temporal correction, given the absence of time as a 
standard instrument, the resulting coefficients are larger compared to Goodman-Bacon 
decomposed coefficients.

Table 3  Descriptive statistics

Count Mean SD Min Max

Dependent Variable (quarterly)
Year-quarter asinh FDI inflows in Mln (Source: 

DPIIT)
3,588 1.170904 2.080256 0 9.625057

Year-quarter FDI inflows in Mln (Source: 
DPIIT)

3,588 64.11911 362.0537 0 7569.708

Year-quarter count of deals (Source: Bureau van 
Dijk)

1,612 0.5787841 1.711863 0 15

Year-quarter count of project (Source: Bureau 
van Dijk)

1,612 1.763648 5.59168 0 59

Year-quarter count of any investment (Source: 
Bureau van Dijk)

1,612 2.342432 6.863888 0 68

Covariates
Annually (1 year lagged)
Ln Real GDP (100 = 2011) 2,952 11.73934 2.120845 5.837998 16.72765
Ln GDP per capita PPP $ 3,180 9.663238 1.115421 6.579132 11.74877
Real GDP growth 3,250 1.669146 3.101079 -18.7991 23.98551
Quarterly (1 quarter lagged)
Termination 3,588 .636845 .480976 0 1
Ln International Liquidity 2,925 7.341156 1.441577 0 8.483637
Trade balance with India 3,118 278.5411 1570.787 -6771.134 16,157.15
World Uncertainty Index 2,425 .2410529 .2283625 0 1.921885
ISDS Claims filed 3,588 .0353958 .1848037 0 1
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6  Robustness checks

6.1  Further investigations of the identifying assumptions

In the following section, we challenge the assumptions of our DD approach by con-
trolling for FIHC-specific time trends, removing pre-treatment trends from the base-
line specification, and implementing placebo-tests.

6.1.1  Assessing the common trend assumption

A challenge to the common trend assumption in the regression base multi-group and 
multi-period DD with heterogeneous treatment is adding group-specific time trends 
to the two-way fixed effects specification (Besley & Burgess, 2004). As long as the 

Table 4  Baseline pooled PPML

The difference in the number of FIHC in column 1 compared to column 2 is due to the 11 FIHC coun-
tries (see Fn. 14), which report no FDI inflows nominally larger than zero. Standard errors clustered on 
FIHC-level, + p < 0.10, * p < 0.05, ** p < 0.01

(1) (2) (3) (4) (5) (6)
Year-quarter FDI inflows

Treatment Effect
Termination -1.71** -0.35* -0.38** -0.31* -0.44** -0.44**

(0.55) (0.15) (0.13) (0.12) (0.14) (0.14)
Annual Controls (FIHC)
Ln Real GDP (100 = 2011) -0.55 -0.22 -3.37 -3.39

(1.48) (1.44) (2.23) (2.26)
Ln GDP per capita PPP $ 4.87 4.97 + 4.04 + 4.03 + 

(3.02) (2.80) (2.44) (2.39)
Real GDP growth 0.02 0.01 0.01 0.02

(0.04) (0.04) (0.04) (0.04)
Year-quarter Controls (FIHC)
Ln International Liquidity 0.03 0.02

(0.42) (0.41)
Trade Balance with India 0.00 0.00

(0.00) (0.00)
World Uncertainty Index 0.35 0.36

(0.23) (0.23)
ISDS claim filed -0.52** -0.52**

(0.17) (0.18)
Observations 3,588 3,302 2,552 2,323 1,955 1,886
# FIHCs 138 127 107 101 85 82
FIHC FE NO YES YES YES YES YES
Year-quarter FE YES YES YES YES YES YES
R2 0.12 0.93 0.93 0.93 0.93 0.93
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treatment effect remains significant under this specification, we can assume that 
BIT terminations and not unobserved FIHC trends influence the FDI inflows. In our 
case, the linear FIHC-specific time trends are the interaction of each FIHC with the 
year-quarter variable over the entire period of our sample. As done by similar stud-
ies, we also add quadratic time trends to account for the possibility that there is an 
unobserved non-linear trend among the FIHCs, which could alternatively explain 
the variation in FDI inflows. The results in Table 7 columns 1 and 2 show that after 
adding the FIHC-specific time trends, the coefficient substantially grows relative to 
the baseline results and becomes significant at the 0.01 level.

As an alternative to the group-specific time trends, we use a two-step procedure to 
remove pre-treatment trends (Goodman-Bacon, 2018). To this end, we add another 

Table 5  Multiple group and multiple time period DD decomposition (Bacon)

The coefficient in columns 2, 4 and 6 are variance-weighted average treatment effect on the treated 
(VWATT). Never = Countries which never have had a BIT, always = Countries which have BIT in place 
over the entire timespan from 2013 to second quarter 2019, Timing = Countries which had BIT termi-
nated at some point between 2013 and 2019 (see Table 1). Weights are reported in square brackets. The 
covariates are Ln Real GDP and GDP per capita. Standard errors clustered on FIHC-level, + p < 0.10, * 
p < 0.05, ** p < 0.01

(1) (2) (3) (4) (5) (6)
Year-quarter FDI inflows

2-Way FE VWATT 2-Way FE VWATT 2-Way FE VWATT 

Termination -0.19* -0.19* -0.18* -0.18* -0.31** -0.31**
(.09) (.09) (.09) (.09) (.12) (.11)

Decomposition
Timing -0.36 -0.32 -0.29

[0.09] [0.26] [.98]
Always vs. timing -0.19 -0.14

[0.64] [0.74]
Never vs timing -0.15

[0.25]
Never vs. always -1.29

[0.00]
Within -1.159 5.06 -1.63

[0.01] [0.00] [0.02]
Observations 2,528 2,804 1,392 1,392 984 960
# FIHCs 106 106 59 59 41 41
# Timing groups 11 10 9
Always BIT YES YES YES YES NO NO
Never BIT YES YES NO NO NO NO
FIHC FE YES YES YES YES YES YES
Year-quarter FE YES YES YES YES YES YES
Covariates YES YES YES YES YES YES
R2 0.89 0.90 0.90
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eight quarters of FDI inflows to our sample, which leaves us with 10 pre-treatment 
quarters of FDI inflows between 2011 and the quarter of the first BIT termination by 
India with Argentina in August 2013. We restrict the sample to this pre-treatment 
period and estimate the baseline model including interactions of all timing groups 
and comparison groups along with linear time trends. We use the results to predict 
the residuals for the baseline sample between 2013 and 2019. In doing so, we obtain 
an outcome variable with the pre-treatment trends removed. In the second step, the 
outcome variable is used as dependent variable in an specification, which equals 
our baseline model. The results of the ‘pre-trend-adjusted estimator’ are consistent 
with the baseline estimates and are reported for the models with and without control 
variables in columns 3 and 4.23 As the validity of the FIHC-specific time trends is 
known to rely on longer pre-treatment phases, we finally re-estimate the specifica-
tion from column 1 with the extended dataset from 2011 to 2019 and again find 
consistent results.

6.1.2  Placebo test

The placebo tests should indicate significant differences between treated and 
untreated groups before treatment (Autor, 2003). In our case the change in FDI 
inflows between the ‘always’, ‘never’ BIT and ‘timing’ groups should not be 

Table 6  Wald DD and Wald TC

The coefficients are the Local Average Treatment Effect (LATE) of the two-way fixed effects estima-
tor, which is able to account for heterogeneous treatment. Standard errors calculated by cluster-bootstrap 
with 200 repetitions. The covariates are the same as in Table 5

(1) (2) (3) (4) (5) (6)
Year-quarter FDI inflows

Timing, Always &
Never Treated

Timing &
Always Treated

Timing groups only

Wald DD Wald TC Wald DD Wald TC Wald DD Wald TC

Termination -0.38* -0.44+ -0.43* -0.44+ -0.50+ -0.48
(LATE) (0.19) (0.24) (0.22) (0.23) (0.30) (0.37)
Observations 2,552 2,552 1,416 1,416 1,056 1,056
# FIHCs 107 107 59 59 44 44
Estimators equality 

test [p-value]
[0.53] [0.84] [0.88]

FIHC FE YES YES YES YES YES YES
Year-quarter FE YES YES YES YES YES YES
Covariates YES YES YES YES YES YES

23 The coefficients are consistent and significant although due to the 2-step procedure, the standard 
errors are likely biased and have to be interpreted carefully.
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significantly different from zero. For this purpose, we add 6 quarters of lead coef-
ficients before the actual BIT termination and assess the persistence of the treatment 
effect by adding the same amount of lagged values.24

We plot the point estimates of the Wald TC coefficients along with the 95% con-
fidence intervals for all lead and lagged values centered around the treatment, which 
is indicated by zero on the horizontal axis. The plot reveals that the investors did 
obviously not anticipate treatment or change their investment behavior before the 
treatment relative to the other groups. All lead coefficients are insignificant. The 
coefficients turn significantly negative in comparison to the control groups and are 
relatively persistent through the quarters following the termination. This is con-
sistent with the argument that investors respond to the effective legal change (e.g. 
absence of ISDS provisions) and not anti-investor sentiment signaled by the general 

Table 7  Challenging the common trend assumption

Unit specific trends (1–3 & 6) and pre-treatment trend adjustment (4 & 5), Standard errors clustered on 
FIHC-level + p < 0.10, * p < 0.05, ** p < 0.01

(1) (2) (3) (4) (5) (6)
Year-quarter FDI inflows Year-quarter 

FDI inflows 
2011–2019

FIHC-specific time trend Group specific 
pre-treatments 
trends (2011- 
mid 2013)

FIHC-spe-
cific time 
trends long 
panel

Linear Linear + Quadratic 2-step proce-
dure

Linear

Termination -0.37** -0.35** -0.32* -0.31** -0.28* -0.30**
(0.10) (0.10) (0.13) (0.12) (0.12) (0.11)

Observations 3,588 2,828 2,828 3,536 2,780 4,554
# FIHCs 138 119 119 136 117 138
FIHC FE YES YES YES YES YES YES
Year-quarter FE YES YES YES YES YES YES
FIHC Specific Linear Time 

Trends
YES YES YES NO NO YES

FIHC Specific Quadratic Time 
Trends

NO NO YES NO NO NO

Covariates NO YES YES NO YES NO
R2 0.89 0.90 0.91 0.98 0.99 0.89

24 The choice of six quarters appears as a reasonable time window to us because it exceeds the minimum 
notification period for BIT termination, which is one year. In further robustness checks, we increase and 
decreased the pre- and post-treatment phases and found that the results are not affected by the length of 
the time window. These results are not reported but are available upon request from the authors.
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decision to terminate BITs. It is consistent with prior evidence and also shows that 
the treatment effect is not temporary. We provide another placebo test using an alter-
native estimator recently suggested by Callaway and Sant’Anna (2021) in Appendix 
C. The results are consistent with Fig. 3.

6.2  Exclusion of ambiguous termination cases

Moreover, the decision to keep some ambiguous cases and exclude others from 
our sample could potentially influence our results. Previous research on the 
determinates of FDI excludes very small counties because they often repre-
sent outliers with non-typical investment patterns (one example is tax havens). 
Another ambiguous case is the United Arab Emirates, which is the only country 
that ratified a new BIT between 2013 and 2019. Japan and Singapore techni-
cally do not have a BIT but only a treaty with investment provisions (TIP) in 
force. Philippines and Singapore are the only countries in the sample, which 
still have the BIT not terminated even if it has been technically eligible for uni-
lateral termination.

Another concern is that Mauritius and Singapore, by far the two largest source 
countries for FDI to India (together almost 45 percent of all inflows), both had dou-
ble taxation (DT) amendments in the second quarter of the year 2017.25 DT agree-
ments are important reasons why investors do channel their investment to India 
through these countries.

While all BITs with India include ISDS, full protection and security 
and expropriation clauses, some leave out other properties, which argua-
bly make for a strong BIT. These include national treatment, Most Favored 
Nation (MFN) and Fair and Equitable Treatment (FET) clauses. We identi-
fied these weaker BITs for Korea, Malaysia, Singapore, Turkey, Taiwan, 
Lithuania, and Uruguay. In addition, we see some variation in the strength 
of the ISDS provisions of Indian BITs. Weaker ISDS BITs exclude some 
policy areas (e.g. Japan, Singapore, Korea and Mozambique) or impose 
limitations on ISDS provisions (e.g. Slovakia). The argument is that if 
BITs and BIT provisions differ in scope, the estimates on the treatment 
might be contaminated by the strength of the BIT provisions and not the 
fact that they are kept or terminated.

We therefore, one at a time, exclude all these cases from the sample and report 
the results of the baseline estimates and finally exclude them all at once. The results 
are reported in Table  8. They are stable with the expected sign and almost all of 
them are significant below the 0.05. Hence, none of these decisions about the com-
position of the sample does change the baseline findings.26

25 The amendment made it harder for investors to save taxes. Mauritius was more severely affected 
because it now requires investors to have a significant presence in the country to be able to transfer capi-
tal gains tax-free.
26 In Appendix B, we replicate the results in Table 8 relying on PPML.
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7  How do BIT terminations affect FDI?

In the following section, we further explore how BIT terminations actually do mat-
ter for FDI inflows in India. For this purpose, we test if BIT terminations act as a 
signal to the untreated FIHC and how the quality of domestic institutions does affect 
the impact of BIT terminations on FDI flows. Moreover, we use firm-level data to 
explore if different types of investments are affected in different ways and if foreign 
investors have rerouted their investments via other countries after experiencing BIT 
terminations.

7.1  Do all foreign investors react to BIT terminations? (Anti‑investor sentiment 
argument)

In the baseline estimates, we established a significant negative effect of BIT termi-
nations on FDI flows in the quarters following the BIT terminations. This is evi-
dence that the instantaneous change in investor protection is likely to be an impor-
tant channel. Another possible channel is the signal of BIT terminations to FIHCs in 
general. An explanation is that BIT terminations signal a shift in investor-friendli-
ness attitude of the host country.

Fig. 3  Placebo effect and persistence of treatment. The plot shows the point estimates of the Wald TC 
estimator for the 6 quarters leading up and 6 quarter lagging the BIT termination. The dashed lines are 
the 95 percent confidence intervals, which are clustered by FIHC and calculated with bootstrap based on 
1,000 repetitions
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Several empirical articles explored the legal and signaling channel and find 
evidence pointing in different directions (Dixon & Haslam, 2016; Gallagher & 
Birch, 2009; Kerner, 2009; Neumayer & Spess, 2005). If BIT terminations indi-
cate anti-investor sentiment to all foreign investors, at some point the overall FDI 
inflows should decline while BIT terminations accumulate.

If BIT terminations send out a signal to all investors, they should have signifi-
cant effects on untreated groups. If the legal protection is the exclusive channel, 
the accumulation of BIT terminations in India should not affect the FDI behavior 
of the untreated groups.

We, therefore, exclude all ‘timing’ groups for the whole timespan and estimate 
the effect of cumulative BIT terminations on the ‘always’ and ‘never’ BIT groups. 
Table 9 shows that there is no direct effect of BIT terminations on FDI inflows in 
the untreated groups. The results do not change if we allow for different effects of 
cumulative BIT terminations for the ‘never’ or ‘always’ group.

Adding cumulative BIT termination along with the BIT termination dummy 
to the sample restricted to only the ‘timing’ groups, however, shows the expected 
negative sign for terminations, and a weak significant effect of cumulative 

Table 9  BIT termination as signal

Standard errors clustered on FIHC-level, + p < 0.10, * p < 0.05, ** p < 0.01

(1) (2) (3) (4) (5)
Year-quarter FDI inflows

Placebo Effects Signal & Timing

Treatment effect on 
the untreated

Cumulative effect of termination 
on the treated

Cumulative Terminations 0.00 0.00 0.01+ 0.01*
(0.00) (0.00) (0.00) (0.00)

Termination -0.27** -0.34** 0.03
(0.10) (0.19) (0.11)

Cumulative Terminations* BIT 0.00
(0.00)

Cumulative Terminations* Termination -0.01**
(0.00)

Observations 1,748 1,748 1,056 1,056 1,056
# FIHCs 74 74 44 44 44
FIHC FE YES YES YES YES YES
Year-quarter FE NO NO YES NO NO
Covariates YES YES YES YES YES
Exclude ‘Timing’ YES YES NO NO NO
Exclude ‘Never’ BIT NO NO YES YES YES
Exclude ‘Always’ BIT NO NO YES YES YES
R2 0.88 0.88 0.90 0.90 0.90

285The impact of unilateral BIT terminations on FDI:…



1 3

terminations on FDI. Adding the interaction of the BIT termination dummy along 
with cumulative terminations variables reveals a negative interaction effect in 
column 5, which indicates that the cumulative terminations of BITs augment the 
effect of the contemporary BIT terminations. An interpretation is that BIT termi-
nation of the ‘early’ groups sends out a negative signal to the ‘late’ termination 
groups while it appears not to transcend to the untreated groups. This is also con-
sistent with the results of the placebo tests, which have shown that investors have 
not adjusted their behavior before the BIT of their home country with India has 
been terminated.

7.2  BIT termination and domestic institutions

The absence of finding direct effects of BIT ratifications has pointed past studies to 
alternative explanations. Some claim that BITs substitute weak domestic institutions 
(Busse et al., 2010) while others do not find conclusive evidence on this relation-
ship (Neumayer & Spess, 2005; Tobin & Rose-Ackerman, 2011). Most agree that 
investigating home-host country differences in institutional features is a viable per-
spective to understand the role of BITs for FDI activity. The reason is that BITs can 
substitute weak domestic legal institutions. Without a BIT, the security of property 
rights of new investments relies mainly on the quality of the host country domestic 
institutions.

The existing studies investigate the effect of BIT ratifications for countries condi-
tional on varying levels of political constraints and risk, and economic development. 
We focus on the quality of the legal institutions of FIHCs compared to India. The 
rationale behind our perspective is that BITs contain wide-ranging investor rights 
and enforcement procedures for investors, and with BIT terminations new investors 
lose these safeguards and have to rely on the quality of domestic legal institutions. 
We expect that if foreign investors observe a large difference between the quality of 
their home countries’ legal institutions and legal institutions in India, the reduction 
of FDI inflows is likely much larger compared to FIHC with a similar quality of 
legal institutions as India.

The World Bank DB indicators assess the quality of formal bureaucratic and judi-
cial processes exclusively for domestic firms, which cannot rely on the additional 
safeguards from BITs. We use the time and cost of enforcement of private contracts, 
the duration of judicial trials until the final judgment, and the time to enforcement 
of the judgment and interact them with the treatment variable. We obtain this data 
for 116 out of 138 FIHCs in our baseline sample from the DB historical dataset. The 
data reveals that most FIHCs have more effective judiciary systems and enforcement 
mechanisms relative to India. The domestic business environment of India is com-
mon to all investors countries and is absorbed by the quarterly time dummies.

The results in Table 10 and the plots in Fig. 4 show that FIHCs with similarly 
long durations of contract enforcement and court trials as in India do not signifi-
cantly divert FDI activity in response to BIT terminations. This is consistent with 
the notion that investors with efficient home-country business environments value 
the reliable and relatively efficient international arbitration procedures for the 
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protection of their rights more than investors from countries with weak legal institu-
tions. Investors form countries with similar challenges are more familiar with them 
(Azemar et al., 2012; Chang & Chen, 2021) and likely more positive about being 
able to navigate them even in absence of BIT protection. Taking a closer look at 
the results, we uncover that the length of domestic trials and not the enforcement of 
judgments appears to be the most important dimension. This is consistent with our 
predictions because ISDS claims are heard and decided in international arbitration 
courts, while after the decision, the awarded claims have to be enforced by domes-
tic courts. These results make sense because BITs only affect the efficiency of how 
investors are getting a decision on their claims and do not fundamentally alter the 
way how fast the decisions are enforced.

7.3  Heterogeneity of investments: Firm‑level data

Our main data source (DPIIT) does provide FDI inflows for many FIHCs, but it does 
not reveal how different types of investments were affected by BIT terminations? 
Exploring this question requires a different data source. To this end, we use firm-
level data to further investigate the impact of BIT terminations and in doing so also 
challenge our baseline results by using an alternative data source.

We obtained the data by accessing the Orbis Crossborder Investment database 
of Bureau van Dijk and downloaded all equity investments conducted by foreign 
investors in India (downloaded on September 25, 2021). The database contains 
information on the date of completion of firms’ projects and deals, their location, 
and financial information of the investing firms from 2013 onwards. The data allows 
us to assign BITs and the exact timing (completion dates) of the investments to BIT 
terminations. An additional advantage besides the ability to distinguish between dif-
ferent types of investment is that the use of an alternative data source enables us to 
challenge our baseline results. We do not expect that the errors and incompleteness 
of the Orbis data do exactly match the omissions and misclassifications of the DTIIP 
data.27 The reason is that Orbis Crossborder Investment follows a different search 
strategy, relies on various different sources and verifies projects and deals with addi-
tional information from news and company pages. The substantially lower number 
of available FIHCs in the Orbis data, however, suggests that there are also omissions 
and limitations to this data. Using two admittedly imperfect data sources, should 
still enable us to learn more about the effect of BIT terminations on different types 
of investments and to challenge our main results with an additional (firm-level) data 
source.

We follow others by aggregating firm-level FDI data (e.g. Egger & Merlo, Head 
& Ries, 2008; Rossi & Volpin, 2004) on country-level.28 In our case, we aggregate 

27 E.g. Orbis cross-border follows a different search strategy, relies on various different sources and veri-
fies projects, and deals with additional information from news and company pages.
28 In a slight deviation of this analysis, we repeat the analysis using the investment data disaggregated 
along with firm-fixed effects. The results remained consistent. The results are not reported but are avail-
able upon request.
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Table 10  BIT termination and institutional distance to India

Standard errors clustered on FIHC-level, + p < 0.10, * p < 0.05, ** p < 0.01

(1) (2) (3) (4) (5) (6) (7) (8)
Year-quarter FDI inflows

Enforcement 
(days)

Enforcement 
(cost)

Trial and judg-
ment (days)

Enforcement. 
Judgment 
(days)

Termination -0.15+ -3.06* -0.15+ -0.55 -0.15+ -1.88* -0.15+ -1.13+

(0.08) (1.29) (0.08) (0.49) (0.08) (0.75) (0.08) (0.66)
Ln Doing Business (DB) 

(see column headers)
0.03 -0.27 0.43* 0.38* 0.04 -0.18 -0.03 -0.09
(0.36) (0.37) (0.16) (0.19) (0.20) (0.21) (0.19) (0.20)

Termination = 1 * Ln DB 0.46* 0.13 0.29* 0.20
(0.20) (0.14) (0.13) (0.13)

Observations 2,768 2,768 2,768 2,768 2,768 2,768 2,768 2,768
# FIHCs 116 116 116 116 116 116 116 116
FIHC FE YES YES YES YES YES YES YES YES
Year-quarter FE YES YES YES YES YES YES YES YES
Covariates YES YES YES YES YES YES YES YES
R2 0.90 0.90 0.90 0.90 0.90 0.90 0.90 0.90

Fig. 4  BIT termination conditional on the quality of domestic institutions. The graphs show the average 
marginal effects of BIT termination with 95% confidence intervals. Standard errors clustered by FIHC
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deals (mostly e.g. M&As, buyouts) and projects (including new projects, expan-
sions, and colocations) conducted by foreign investors to India. We rely on the com-
pletion dates of the deals and projects provided by Orbis Cross-Border to arrange 
the data by FIHC and year-quarter. In doing so, we identify 943 deals from 43 and 
2,894 projects from 62 FIHCs. While information on the timing of the completion of 
projects and deals is delivered very consistently throughout the dataset, information 
on the actual value of the deals and projects shows lots of missing values. We, there-
fore, use counts of projects and deals completed of i-th investor in t-th year-quarter 
to India including again FIHC and year-quarter time dummies and control variables. 
After removing the same ambiguous cases of FIHC as for the baseline estimates, the 
total number of deals and projects and summary statistics ae displayed in Table 1.

Table 11 shows the results of the BIT terminations on total investment (all pro-
jects and deals), and on deals and projects separately. While the coefficients show 
the expected negative sign throughout these specifications, the results for total 
investments and projects are insignificant. The results for deals, however, show con-
siderably higher negative and highly significant effects of BIT terminations.

Based on these results from our firm-level data source, the negative effect of BIT 
termination on FDI inflows to India appears to be largely driven by significantly 
fewer deals conducted by investors after the BIT of their home country with India 
has been effectively terminated.

Another (complementary) explanation is that revoking or rerouting of M&As and 
buyouts in response to BIT terminations might be feasible at lower costs, while new 
projects often involve long-term planning and costly upfront activity and are there-
fore costlier to be diverted close to completion. This is consistent with our finding 
that foreign investors do not tend to discontinue new projects in response to BIT ter-
minations compared to FIHCs with no change in BIT status. Moreover, the category 
projects also include project expansions and colocations, which we do not expect to 

Table 11  Total investments, deals & projects

Standard errors clustered on FIHC-level, + p < 0.10, * p < 0.05, ** p < 0.01
Based on Orbis Cross Border (Counts, Expenditures are NAs)

(1) (2) (3) (4) (5) (6) (7) (8)
Count—Total 
Investments 
(Source: Bureau 
van Dijk)

Count—Deals Count—Projects Year-quarter FDI 
inflows (Source: 
DPIIT)

Termination -0.11 -0.14 -0.41** -0.45** -0.02 -0.05 -0.39** -0.38**
(0.14) (0.14) (0.11) (0.12) (0.16) (0.17) (0.13) (0.13)

Observations 1,586 1,304 1,066 888 1,534 1,280 888 1,280
# FIHCs 61 55 41 37 59 54 37 54
FIHC FE YES YES YES YES YES YES YES YES
Year-quarter FE YES YES YES YES YES YES YES YES
Covariates NO YES NO YES NO YES YES YES
R2 0.92 0.92 0.80 0.81 0.90 0.90 0.89 0.91
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be affected by BIT terminations if they are based on existing projects. The reason is 
that due to the sunset clause, these projects would still be eligible to access to ISDS 
even after BIT terminations. Finally, another aspect for the diversion argument of 
deals is that these investment types have been more strictly regulated in India com-
pared to Greenfield investments (e.g. new projects) (Rao et al., 2018).

To check, whether the results are affected by the sample composition (e.g. due to 
the availability of fewer FIHCs in the firm-level data set), we re-estimate the base-
line model with the exact same composition of FIHCs as our original DPIIT data 
set. The results are consistent with our earlier findings and presented in columns 7 
and 8.

Although the data sources are far from perfect, the fact that these two differ-
ent, independently collected data sources, both detect a sharp decline in investment 
activity in response to BIT termination, makes us confident that our results are not 
an artifact of the choice of a specific dataset.

7.4  Treaty shopping and rerouting as a possible channel

Although in total, FDI inflows declined after 2016, this does not necessarily say 
that investors from FIHCs with BIT terminations are not interested in India any-
more.29 According to our baseline results, FDI inflows to countries with BIT ter-
minations had declined on average by over 30 percent compared to FIHCs without 
BIT terminations. The overall decline of FDI inflows to India in 2017 (the year with 
the most BIT terminations) amounts to only about 9 percent (from 44 to 40 billion 
US-$, UNCTAD, 2018). A possible explanation for the fact that Indian FDI inflows 
overall had not decreased further is rerouting of FDI and a practice called treaty 
or forum shopping (e.g. Baumgartner, 2016). The logic of this practice is that in 
order to direct their investment to a specific host country, foreign investors establish 
(often smaller) subsidiaries in countries with ratified or stronger BITs (e.g. Georgal-
lis et al., 2021). The presence of this behavior would strengthen the argument, that 
investors really are distracted by the absence of BIT-based investor protection and 
not ant-investor sentiment. A simple test is to investigate if aggregate FDI inflows to 
India from FIHCs with BIT terminations had plummeted in a year with many BIT 
terminations (e.g. 2017) while at the same time FIHCs, which maintained their rati-
fied BITs (‘always group’) over the whole time period of the study, had increased 
their investment activity in the same year. Figure 5 shows that rerouting practices of 
FDI into India were a highly likely response to the large-scale BIT terminations of 
the year 2017.

The argument for treaty shopping is also supported when looking at the firm-
level data. Large companies like Procter & Gamble (via the Netherlands) or Ama-
zon (via Mauritius) apparently had strategically placed subsidiaries to invest in India 
because the United States does not have a BIT with India. Although our data does 

29 This likely strategic consideration has been pointed out by two anonymous reviewers. We are very 
grateful to them for this insight. This helped us with understanding the mechanisms behind BIT termina-
tion and our results and substantially improved our paper.
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not directly allow us to track relocation of firms in response to BIT terminations, the 
patterns in the aggregate data and the presence of such subsidiaries in locations sus-
picious for rerouting activity indicate that a substantial fraction of the revoked FDI 
inflows in response to BIT terminations had been rerouted via countries with ratified 
BITs.

Summing up, our earlier findings paired with this evidence that investors obvi-
ously respond to BIT termination with rerouting, lead us to the conclusion that 
investors react to the disruption in legal investor protection (e.g. sudden absence 
of ISDS provision) and do not divert investments in anticipation of anti-investor 
sentiment.

8  Conclusion

Identification of the impact of BIT ratification on FDI is notoriously difficult 
because the relationship is endogenous and the adjustment of investors’ behavior to 
new investor protection terms is difficult to predict. In contrast, our study of India 
provides a new angle, which allows us to identify the impact of BITs by shifting 
the perspective to BIT termination. The main advantage of this setup is that we are 
able to show that BIT terminations are plausibly exogenous to India and FIHC-
specific characteristics and that terminations do represent sharp breaks with exist-
ing BIT-based investor protection. This enables us to use quasi-experimental meth-
ods to identify the impact of BITs on FDI. Moreover, the unique setting of BIT 

Fig. 5  Aggregate annual FDI inflow of Termination and Always BIT group (2013–2018). Note: The ter-
mination group are all FIHCs with a termination date in 2017 and the always group are FIHC, which 
sustained the BIT over the whole time period of the study
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terminations in India allows us to study multiple comparison groups within one very 
large country with multiple data sources.

Based on a sample of 138 FIHCs over 26 year-quarter periods, we find a consist-
ent negative effect of BIT terminations on FDI inflows. We estimate two-way fixed 
DD for multiple groups and periods and compare the results with the findings of two 
relatively new DD estimators that are capable of estimating the (average) treatment 
effect in presence of heterogeneous timing. The results of all three approaches are 
consistent and the effect sizes, in general, are substantial and significant with drops 
of more than 30 percent in FDI inflows for FIHC with BIT terminations compared to 
FIHC with no change in BIT status. We include several further tests of the identify-
ing assumptions, demonstrate that the results are not driven by sample composition, 
the choice of the data set, and end with an assessment of potential channels explain-
ing how BIT terminations do affect FDI inflows.

Based on these robustness checks, we can specify that mainly deals such as 
M&As, and buyouts were diverted in response to BIT terminations and that many 
investors likely (strategically) rerouted their investments via subsidiaries to coun-
tries with a ratified BITs in place. Moreover, differences in the effectiveness of the 
domestic court system (rather than the bias of the court system) between the FIHC 
and India are important factors to explain the influence of BIT terminations on FDI 
inflows. In case of India, foreign investors which are used to lengthy trials in their 
home country do not show significant changes in their behavior in response to BIT 
termination. Investors with reliable court systems at home, however, appear to par-
ticularly value the option of dispute settlement via BIT-based ISDS procedures.

These results provide several new insights in how foreign investors do relate to 
BITs. We show that foreign investors care about investor protection by BITs. This 
is further indicated by the fact that FDI inflows attributed to FIHCs declined after 
their respective BIT has been effectively terminated. In contrast, the announcement 
of BIT terminations or the terminations of BITs of other FIHCs, in general, have 
not significantly changed investment activity of foreign investors. This suggests that 
it is the legal instrument BIT with investor protection, which does matter to for-
eign investors and not anti-investor sentiment signaled by BIT terminations. It is 
also consistent with findings from our further analysis that foreign investors do not 
necessarily abandon the idea to invest in India after BIT terminations but tend to 
strategically reroute their investments through countries, which still maintain a rati-
fied BIT. Finally, we find that mainly deals like M&As and buyouts are significantly 
affected by BIT terminations, while firms obviously do not significantly reduce new 
projects in response to BIT terminations compared to FIHCs with no BIT termina-
tions. A reason could be that new projects oftentimes require longer planning phases 
and might therefore be less feasible for rerouting compared to deals.

Supplementary Information The online version contains supplementary material available at https:// doi. 
org/ 10. 1007/ s11558- 022- 09471-3.

Funding Open access funding provided by Vienna University of Economics and Business (WU). This 
research did not receive any specific grant from any funding agencies.

292 S. Hartmann, R. Spruk

https://doi.org/10.1007/s11558-022-09471-3
https://doi.org/10.1007/s11558-022-09471-3


1 3

Data availability The data that support the findings of this study are available from the corresponding 
author upon request.

Declarations 

Conflict of interest The authors have no conflicting or competing financial or non-financial interest to 
disclose.

Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, 
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as 
you give appropriate credit to the original author(s) and the source, provide a link to the Creative Com-
mons licence, and indicate if changes were made. The images or other third party material in this article 
are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line to the 
material. If material is not included in the article’s Creative Commons licence and your intended use is 
not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permission 
directly from the copyright holder. To view a copy of this licence, visit http:// creat iveco mmons. org/ licen 
ses/ by/4. 0/.

References

Ahir, H., Bloom, N., & Furceri, D. (2018). The World Uncertainty Index.
Aisbett, E. (2009). Bilateral investment treaties and foreign direct investment: correlation versus cau-

sation. In K. P. Sauvant & L. E. Sachs (Eds.), The effect of treaties on foreign direct investment: 
Bilateral investment treaties, double taxation treaties, and investment flows (pp. 395–435). Oxford: 
Oxford University Press.

Aisbett, E., Busse, M., & Nunnenkamp, P. (2018). Bilateral investment treaties as deterrents of host-
country discretion: The impact of investor-state disputes on foreign direct investment in developing 
countries. Review of World Economics/Weltwirtschaftliches Archiv, 154(1), 119–155.

Autor, D. H. (2003). Outsourcing at will: The contribution of unjust dismissal doctrine to the growth of 
employment outsourcing. Journal of Labor Economics, 21(1), 1–42.

Azemar, C., Darby, J., Desbordes, R., & Wooton, I. (2012). Market familiarity and the location of South 
and North MNEs. Economics & Politics, 24(3), 307–345.

Baumgartner, J. (2016). Treaty shopping in international investment law. Oxford University Press.
Berger, A., Busse, M., Nunnenkamp, P., & Roy, M. (2011). More stringent BITs, less ambiguous effects 

on FDI? Not a bit! Economics Letters, 112(3), 270–272.
Berger, A., Busse, M., Nunnenkamp, P., & Roy, M. (2013). Do trade and investment agreements lead to 

more FDI? Accounting for key provisions inside the black box. International Economics & Eco-
nomic Policy, 10(2), 247–275.

Bergstrand, J. H., & Egger, P. (2013). What determines BITs? Journal of International Economics, 90(1), 
107–122.

Bertrand, M., Duflo, E., & Mullainathan, S. (2004). How much should we trust differences-in-differences 
estimates? Quarterly Journal of Economics, 119(1), 249–275.

Besley, T., & Burgess, R. (2004). Can labor regulation hinder economic performance? Evidence from 
India. Quarterly Journal of Economics, 119(1), 91–134.

Bilir, L. K., Chor, D., & Manova, K. (2019). Host-country financial development and multinational activ-
ity. European Economic Review, 115, 192–220.

Blonigen, B. A., & Piger, J. (2014). Determinants of foreign direct investment. Canadian Journal of Eco-
nomics, 47(3), 775–812.

Busse, M., Koniger, J., & Nunnenkamp, P. (2010). FDI promotion through bilateral investment treaties: 
More than a bit? Review of World Economics/Weltwirtschaftliches Archiv, 146(1), 147–177.

Büthe, T., & Milner, H. V. (2009). Bilateral investment treaties and foreign direct investment: A political 
analysis. In K. P. Sauvant & L. E. Sachs (Eds.), The effect of treaties on foreign direct investment: 

293The impact of unilateral BIT terminations on FDI:…

http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/


1 3

Bilateral investment treaties, double taxation treaties, and investment flows (pp. 171–224). Oxford 
University Press.

Büthe, T., & Milner, H. V. (2013). Foreign direct investment and institutional diversity in trade agree-
ments: credibility, commitment, and economic flows in the developing world, 1971–2007. World 
Politics, 66(1), 88–122.

Cai, X., Lu, Y., Wu, M., & Yu, L. (2016). Does environmental regulation drive away inbound foreign 
direct investment? Evidence from a Quasi-natural experiment in China. Journal of Development 
Economics, 123, 73–85.

Callaway, B., & Sant’Anna, P. H. C. (2021). Difference-in-Differences with multiple time periods. Jour-
nal of Econometrics, 225(2), 200–230.

Calvert, J. (2018). Constructing investor rights? Why some states (Fail to) terminate bilateral investment 
treaties. Review of International Political Economy, 25(1), 75–97.

Carska-Sheppard, A. (2009). Issues relevant to the termination of bilateral investment treaties. Journal of 
International Arbitration, 26(6), 755–771.

Chakrabarti, A. (2001). The determinants of foreign direct investments: Sensitivity analyses of cross-
country regressions. Kyklos, 54(1), 89–114.

Chang, P.-L., Chen Y. (2021). Informal institutions and comparative advantage of South-based MNEs: 
Theory and evidence, Journal of Development Economics,148.

Colen, L., Persyn, D., & Guariso, A. (2016). Bilateral investment treaties and FDI: Does the sector mat-
ter? World Development, 83, 193–206.

De Chaisemartin, C., & D’Haultfoeuille, X. (2017). Supplement to “Fuzzy Differences-in-Differences”. 
Review of Economic Studies(1), 1–72.

De Chaisemartin, C., & D’Haultfoeuille, X. (2020). Two-way fixed effects estimators with heterogeneous 
treatment effects. National Bureau of Economic Research Working Paper Series, No. 25904.

De Chaisemartin, C., & D’Haultfaeuille, X. (2018). Fuzzy differences-in-differences. Review of Eco-
nomic Studies, 85(2), 999–1028.

Desbordes, R., & Wei, S.-J. (2017). The effects of financial development on foreign direct investment. 
Journal of Development Economics, 127, 153–168.

Dixon, J., & Haslam, P. A. (2016). Does the quality of investment protection affect FDI flows to develop-
ing countries? Evidence from Latin America. The World Economy, 39(8), 1080–1108.

Egger, P., & Merlo, V. (2007). The impact of bilateral investment treaties on FDI dynamics. World Econ-
omy, 30(10), 1536–1549.

Egger, P., & Merlo, V. (2012). BITs bite: An anatomy of the impact of bilateral investment treaties on 
multinational firms. Scandinavian Journal of Economics, 114(4), 1240–1266.

Egger, P., & Pfaffermayr, M. (2004). The impact of bilateral investment treaties on foreign direct invest-
ment. Journal of Comparative Economics, 32(4), 788–804.

Fernandez-Val, I., & Weidner, M. (2016). Individual and time effects in nonlinear panel models with 
large N, T. Journal of Econometrics, 192(1), 291–312.

Frenkel, M., & Walter, B. (2019). Do bilateral investment treaties attract foreign direct investment? The 
role of international dispute settlement provisions. The World Economy, 42(5), 1316–1342.

Fuchs, A., & Klann, N.-H. (2013). Paying a visit: The Dalai Lama effect on international trade. Journal of 
International Economics, 91(1), 164–177.

Gallagher, K., & Birch, M. (2009). Do investment agreements attract investment? Evidence from Latin 
America. In K. P. Sauvant & L. E. Sachs (Eds.), The effect of treaties on foreign direct investment: 
Bilateral investment treaties, double taxation treaties, and investment flows (pp. 295–310). Oxford 
University Press.

Georgallis, P., Albino-Pimentel, J., & Kondratenko, N. (2021). Jurisdiction shopping and foreign location 
choice: The role of market and nonmarket experience in the European solar energy industry. Journal 
of International Bussiness Studies, 52, 853–877.

Ginsburg, T. (2005). International substitutes for domestic institutions: Bilateral investment treaties and 
governance. International Review of Law & Economics, 25(1), 107–123.

Goodman-Bacon, A. (2018). Difference-in-differences with variation in treatment timing. National 
Bureau of Economic Research, Inc, NBER Working Papers: 25018.

Haftel, Y. Z. (2010). Ratification counts: US investment treaties and FDI flows into developing countries. 
Review of International Political Economy, 17(2), 348–377.

Haftel, Y. Z., & Thompson, A. (2018). When do states renegotiate investment agreements? The impact of 
arbitration. Review of International Organizations, 13(1), 25–48.

294 S. Hartmann, R. Spruk



1 3

Hallward-Driemeier, M. (2003). Do bilateral investment treaties attract foreign direct investment? Only a 
bit a and they could bite. The World Bank, Policy Research Working Paper Series: 3121.

Hansen, C. B. (2007a). Asymptotic properties of a robust variance matrix estimator for panel data when T 
is large. Journal of Econometrics, 141(2), 597–620.

Hansen, C. B. (2007b). Generalized least squares inference in panel and multilevel models with serial 
correlation and fixed effects. Journal of Econometrics, 140(2), 670–694.

Head, K., & Mayer, T. (2014). Chapter  3 - Gravity equations: Workhorse,Toolkit, and Cookbook. In 
G. Gopinath, E. Helpman, & K. Rogoff (Eds.), Handbook of International Economics (Vol. 4, pp. 
131–195).

Head, K., & Ries, J. (2008). FDI as an outcome of the market for corporate control: Theory and evidence. 
Journal of International Economics, 74(1), 2–20.

Imai, K., & Kim, I. S. (2019). When should we use unit fixed effects regression models for causal infer-
ence with longitudinal data? American Journal of Political Science (John Wiley & Sons, Inc.), 
63(2), 467–490.

Imbens, G. W., & Wooldridge, J. M. (2009). Recent developments in the econometrics of program evalu-
ation. Journal of Economic Literature, 47(1), 5–86.

Ito, K. (2015). Asymmetric incentives in subsidies: Evidence from a large-scale electricity rebate pro-
gram. American Economic Journal: Economic Policy, 7(3), 209–237.

Kerner, A. (2009). Why should I believe you? The costs and consequences of bilateral investment trea-
ties. International Studies Quarterly, 53(1), 73–102.

Kerner, A., & Lawrence, J. (2014). What’s the risk? Bilateral investment treaties, political risk and fixed 
capital accumulation. British Journal of Political Science, 44(1), 107–121.

Lavopa, F. M., Barreiros, L. E., & Bruno, M. V. (2013). How to kill a BIT and not die trying: Legal and 
political challenges of denouncing or renegotiating bilateral investment treaties. Journal of Interna-
tional Economic Law, 16(4), 869–891.

Lu, Y., Tao, Z., & Zhu, L. (2017). Identifying FDI spillovers. Journal of International Economics, 107, 
75–90.

Neumayer, E., & Spess, L. (2005). Do bilateral investment treaties increase foreign direct investment to 
developing countries? World Development, 33(10), 1567–1585.

Nichols, S. (2018). Expanding property rights under Investor-State Dispute Settlement (ISDS): Class 
struggle in the era of transnational capital. Review of International Political Economy, 25(2), 
243–269.

QMUL-CCIAG (2020). 2020 International arbitration survey: Investor-State Dispute Settlement (ISDS), 
Queen Mary University of London.

Ranjan, P. (2019). India and bilateral investment treaties: Refusal, acceptance, backlash (1st ed.). Oxford 
University Press.

Ranjan, P., Singh, H. V., James, K., & Singh, R. (2018). India’s model bilateral investment treaty: Are we 
too risk averse? Brookings India IMPACT Series No. 082018. Retrieved from

Rao, KS, Chalapati and Dhar, Biswajit (2018). India’s recent inward foreign direct investment: An assess-
ment, institute for studies in industrial development. ISBN 978–81–938075–0–7.

Rodriguez, X. A., & Pallas, J. (2008). Determinants of foreign direct investment in Spain. Applied Eco-
nomics, 40(19–21), 2443–2450.

Rose-Ackerman, S. (2009). The global BITs regime and the domestic environment for investment. In K. 
P. Sauvant & L. E. Sachs (Eds.), The effect of treaties on foreign direct investment: Bilateral invest-
ment treaties, double taxation treaties, and investment flows (pp. 311–322). Oxford University Press.

Rossi, S., & Volpin, P. F. (2004). Cross-country determinants of mergers and acquisitions. Journal of 
International Economics, 74(2), 277–304.

Salacuse, J. W., & Sullivan, N. P. (2005). Do BITs really work?: An evaluation of bilateral investment 
treaties and their grand bargain. Harvard International Law Journal, 46(1), 67–130.

Santos Silva, J. M. C., & Tenreyro, S. (2006). The log of gravity. Review of Economics and Statistics, 
88(4), 641–658.

Schneider, F., & Frey, B. S. (1985). Economic and political determinants of foreign direct investment. 
World Development, 13(2), 161–175.

Schreuer, C. (2011) Interaction of international tribunals and domestic courts in investment law (pp. 71): 
Brill | Nijhoff.

Tobin, J., & Rose-Ackerman, S. (2005). Foreign direct investment and the business environment in devel-
oping countries: The impact of bilateral investment treaties.

295The impact of unilateral BIT terminations on FDI:…



1 3

Tobin, J. L., & Rose-Ackerman, S. (2011). When BITs have some bite: The political-economic environ-
ment for bilateral investment treaties. Review of International Organizations, 6(1), 1–32.

Tomlin, K. M. (2000). The effects of model specification on foreign direct investment models: An appli-
cation of count data models. Southern Economic Journal, 67(2), 460–468.

UNCTAD (2018). World Investment Report 2018. United Nations Publication.
UNCTAD. (2019). Investment Dispute Settlement. Retrieved from: https:// inves tment policy. unctad. org/ 

inves tment- dispu te- settl ement
Voon, T., & Mitchell, A. D. (2016). Denunciation, termination and survival: The interplay of treaty law 

and international investment law. ICSID Review - Foreign Investment Law Journal, 31(2), 413–433.
Westerlund, J., & Wilhelmsson, F. (2011). Estimating the gravity model without gravity using panel data. 

Applied Economics, 43(4–6), 641–649.
Yackee, J. W. (2008). Bilateral investment treaties, credible commitment, and the rule of (International) 

law: Do BITs promote foreign direct investment? Law & Society Review, 42(4), 805–832.

Publisher’s Note Springer Nature remains neutral with regard to jurisdictional claims in published 
maps and institutional affiliations.

296 S. Hartmann, R. Spruk

https://investmentpolicy.unctad.org/investment-dispute-settlement
https://investmentpolicy.unctad.org/investment-dispute-settlement

	The impact of unilateral BIT terminations on FDI: Quasi-experimental evidence from India
	Abstract
	1 Introduction
	2 BIT termination and the expected effects on FDI in India
	2.1 BIT Terminations and FDI in India
	2.2 The expected effect of BIT Terminations on FDI inflows

	3 Identification strategy
	3.1 Baseline setup
	3.2 Exogeneity and quasi-randomization of BIT termination
	3.3 BIT termination as sharp break from existing investor protection
	3.4 BIT termination as heterogeneous treatment
	3.4.1 Decomposing the treatment effect using Bacon-Goodman approach
	3.4.2 Estimating the heterogeneous treatment with temporal correction


	4 Data
	5 Results
	5.1 Two-way FE DD estimates
	5.2 DD with Heterogeneous timing

	6 Robustness checks
	6.1 Further investigations of the identifying assumptions
	6.1.1 Assessing the common trend assumption
	6.1.2 Placebo test

	6.2 Exclusion of ambiguous termination cases

	7 How do BIT terminations affect FDI?
	7.1 Do all foreign investors react to BIT terminations? (Anti-investor sentiment argument)
	7.2 BIT termination and domestic institutions
	7.3 Heterogeneity of investments: Firm-level data
	7.4 Treaty shopping and rerouting as a possible channel

	8 Conclusion
	References


