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Abstract
This paper proposes a measure of stickiness in business relationships based on the duration of firm-to-firm trade. The measure is backed by a model in which a higher degree
of stickiness translates into a lower probability of switching and longer firm-to-firm trade
relationships. The model is brought to firm-to-firm export data which allow us to measure the duration of individual relationships and estimate the relationship stickiness of
more than 4,000 HS6 products. Relationship stickiness is shown to correlate with various
dimensions of trade flows such as Nunn (2007) measure of relationship specificity or the
prevalence of intra-firm trade. Finally, we show that stickiness in firm-to-firm relationships
is a significant driver of the response of trade to macroeconomic uncertainty.
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Introduction

For a firm, changing suppliers can induce a substantial cost. While switching costs are limited
for products anonymously purchased on spot markets, their size becomes non-negligible in
presence of relationship-specific investments, of customization costs, or in markets displaying
informational and/or contractual frictions. As a consequence, firm-to-firm relationships often
display a strong degree of stickiness.1 As shown by the (international economic) literature,
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In the literature, several terms are used to characterize sticky trade relationships, notably investment
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specificity (Feenstra and Hanson, 2005), relationship specificity (Nunn, 2007), locked-in effects (Antràs and
Chor, 2013) or input specificity (Barrot and Sauvagnat, 2016). Throughout the paper, we will refer to this as
relationship stickiness.
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stickiness matters for several reasons. For instance, the interplay of relation specificity with
the legal environment shapes the specialization of countries (Levchenko, 2007; Nunn, 2007).
The degree of relation specificity also governs the decision to integrate suppliers at home or
abroad (Acemoglu et al., 2009; Antràs and Chor, 2013). The purpose and design of commercial
policy (shall) depend on the specificity of business relationships (Antras and Staiger, 2012).
Last, input specificity is key for the propagation of shocks across regions and countries (Barrot
and Sauvagnat, 2016).
While its role is increasingly important in modern economies featuring complex global
value chains, measuring the extent of such “relationship stickiness” is a difficult task. Two
measures of product specificity (Rauch, 1999; Nunn, 2007) have been widely used in the
literature.2 Rauch’s measure is based on hand classification of product categories across
three groups: differentiated products, products traded in organized markets, and products
with posted prices. Differentiated product markets, he argues, are those that should be the
most frictional. Nunn’s measure uses Rauch’s classification to assess the specificity of inputs
entering production processes, a good being called more “specific” when it is produced with
more differentiated inputs. While such classifications have proved useful, they focus on one
source of switching costs only, namely the extent to which the product market is organized.
In this paper, we instead construct a measure of relationship stickiness which is obtained
from ex-post measures of the average length of firm-to-firm relationships in various product
markets. This, we argue, allows to capture the impact of a wider set of product-market
characteristics that contribute to the stickiness.
Our measure of business relationships’ stickiness is calculated using data on the duration
of firm-to-firm trade. The measure is backed by a simple theoretical framework. In a dynamic
search model, importers receive offers randomly and decide to switch to a new supplier whenever its offer is sufficiently good in comparison with the price offered by the buyer’s existing
partner. In this environment, we show that larger switching costs and/or more frictions contribute to lengthening existing firm-to-firm relationships. We discuss how the model can be
brought to the data under some parametric assumptions regarding the underlying distribution of offers. This exploits the French firm-to-firm export data which panel dimension allows
to follow importers over time and compute the duration of each of their relationship with a
French firm. The high degree of granularity in the data is exploited to control for heterogeneity in the quality of a match and, conditional on this, recover a product-level measure of
2

Other related measures have been developed. This includes the share of wholesalers importing a product

(Bernard et al., 2010), the suppliers’ R&D expenses, the number of patents issued (Barrot and Sauvagnat,
2016), or the distance to final demand (Antras et al., 2012).
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relationship specificity (RS) for more than 4,000 HS6 products. This measure is shown to be
stable over time and across country samples. This is consistent with the view that relationship
stickiness is in part the consequence of structural product-specific characteristics.
We compare our estimates with several measures of product attributes commonly used in
the literature. Our index is positively correlated with both Nunn’s and Rauch’s measures,
although the correlation is not huge due to our measure displaying more heterogeneity within
an industry. As expected, more complex and more differentiated products are found to display
more stickiness. This is also the case of products located upstream in the global value chain.
However, our measure of stickiness is not a simple combination of existing measures. Taken
together, common product attributes explain 10% of the dispersion in relationship stickiness
across products. Our interpretation is that the remaining 90% capture other attributes of
product markets that contribute to making firm-to-firm relationships stickier.
To further assess the relevance of our measure, we propose several exercises. First, we
replicate Nunn (2007) estimation with more disaggregated data and confirm that countries
with better institutions tend to specialize in the production of highly-specific products. Second, we show that our measure of relationship stickiness explains as much as 10% of the
dispersion in the US share of intra-firm trade across NAICS industries. This is consistent
with the view that stickiness is in part the consequence of contractual frictions along the
value chain, which itself increases the propensity of producers to integrate their suppliers
(Antràs and Chor, 2013). Finally, we show how the negative impact of distance is magnified
in product markets displaying high relationship stickiness. A possible interpretation is that
this explains by information frictions being large in those markets, which on the one hand
increases the cost of switching to a new supplier and on the other hand induces the geographic
concentration of trade (Rauch, 1999). An alternative interpretation is that stickier relationships are associated to higher monitoring costs which increase with distance (Head and Ries,
2008).
The last section of the paper develops an original empirical analysis of the impact of policy uncertainty on the creation of new trade relationships. Following the literature, notably
Bloom (2009), it is now widely recognized that uncertainty on the economic environment can
be an important threat to economic growth as it reduces firms’ incentive to invest. We provide
evidence consistent with this view using the formation of new firm-to-firm relationships as
an outcome variable and the measure of policy uncertainty proposed by Baker et al. (2016).
Namely, the number of new trade relationships formed between French exporters and importers from four destination countries within a month is found significantly lower in periods
of high policy uncertainty. In the meantime, the number of relationships terminating during
3

these periods is also lowered. More interestingly, we show that the impact of uncertainty is
especially pronounced in product markets that feature a high degree of stickiness. This is
consistent with the view that there is a sunk cost associated with switching from a supplier
to another, which increases the cost of a switch in period of high uncertainty. Stickiness
in firm-to-firm relationships is a significant driver of the response of the economy to policy
uncertainty.

Related literature. Beyond the literature on stickiness in firm-to-firm relationships, which
was already mentioned, our paper is related to the empirical literature on switching costs in
international good markets. The closest paper is Monarch (2014) who structurally estimates
the cost of switching across Chinese suppliers for US importers. The author finds that halving
switching costs would reduce the US-China import price index by 15%. Because of computational issues, he focuses on 50 exported products. We develop a lighter procedure to estimate
these costs which allows us to recover them for a wide range of products. Furthermore, we
work with highly disaggregated seller-buyer relationships observed over various destinations.
This allows us to purge our measure from country-specific costs and obtain a measure of
relationship stickiness at the fine product level.
The paper further contributes to the large literature on the duration of trade relationships.
The literature has mainly focused on the impact of size, distance, and product differentiation
on the duration of trade relationships (eg. Besedes and Prusa, 2006). While most of the papers
in the literature look at the duration of trade flows at the product-level, Schmidt-Eisenlohr
and Monarch (2015) show that the survival probability of seller-buyer relationships increases
with their size and age using matched US importer-exporter data. Instead we use the duration
of seller-buyer relationships in international markets to back out a measure of relationship
stickiness, controlling for individual characteristics.
The rest of the paper is organized as follows. Section 2 describes the data, their structure
and provides stylized facts on the duration of firm-to-firm relationships. Then, Section 3
presents a parsimonious search model that allows deriving the estimated equation used to
back out our measure of relationship stickiness. Section 4 discusses the recovered distribution
of relationship stickiness indices and its stability. Section 5 is devoted to the application
on policy uncertainty and the net creation of firm-to-firm relationships. Finally, Section 6
concludes.
4

2

Data

2.1

Dataset

Our measure of relationship stickiness takes advantage of a panel of firm-to-firm data provided
to us by the French customs and described in Bergounhon et al. (2018). The data cover each
single export transaction between French firms and their individual partners in the European
Union. Importantly, the data allow to identify and follow over time both firms involved in the
transaction, the exporting French firm and its client. Each transaction is also characterized
by a product category (at the 8-digit level of the European combined nomenclature), a date
(month and year) and the value of the shipment (in euros). The full analysis covers the
period from 1996 to 2017 and is divided into two sub-periods, 1996 to 2006 and 2007 to 2017.
Benchmark results are obtained from the first sub-period and we test their stability using the
second one.3 As the empirical analysis extensively uses the time dimension within a product,
we adopt the procedure described in Behrens et al. (2018) to harmonize the definition of NC8
products over time.
For each product category, we observe all firm-to-firm relationships involving a French
exporter and a European buyer, over time.4 However, we do not observe another interesting
part of the network, namely transactions between foreign importers and their non-French suppliers. Over 1996-2006, we observe as many as 121 millions firm-to-firm relationships. Table
1 provides descriptive statistics on the dimensionality of the data, in the overall European
Union as well as in France’s main destination countries. We observe almost 127,000 different
French exporters over the period, that interact with two millions foreign importers. Many of
these firms sell/purchase several products so that the dimensionality increases by an order of
magnitude once products are controlled for (columns (4) and (5)). Finally, we observe a total
of 23 millions firm-to-firm relationships, that thus interact over 5 transactions, on average.

2.2

Structure of the firm-to-firm data

While the dimensionality of the data is relatively large, not all transactions are used in the
estimation sample. In particular, the analysis neglects all buyers that we observe over a
single transaction throughout the period under study. These represent as many as 44% of
3

Note that we also have access to data between 1993 and 1995, which we use to control for left-censoring

in our measures of the duration of rirm-to-firm relationships.
4
While the dataset is exhaustive, exports from the smallest French exporters cannot be exploited as these
firms are allowed to fill a simplified form that does not specify the product category. In 2007, the simplified
regime concerned 16,588 exporters (out of 68,386) accounting for 2% of transactions and less than .5% of the
value of French exports.
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Table 1: Summary statistics on the structure of the dataset
# transac.

# sellers

# buyers

# sellers

# buyers

# buyer×seller

×products

×products

×products

(1)

(2)

(3)

(4)

(5)

(6)

EU27

121,526,703

126,996

2,057,919

1,582,000

16,619,222

23,386,550

Belgium

23,500,617

84,636

251,294

711,020

2,786,005

4,187,021

Germany

23,201,027

71,051

427,656

583,639

2,934593

4,141,553

Italy

15,256,499

61,362

346,477

457,109

2,490,812

3,355,340

Spain

15,168,339

61,268

323,535

475,219

2,301,084

3,030,330

UK

12,353,052

56,279

200,869

402,491

1,502,953

2,259,541

Netherlands

7,388,882

50,860

124,535

310,222

899,134

1,327,122

Portugal

5,731,671

37,886

86,531

271,456

869,896

1,207,535

Luxembourg

3,615,290

35,635

30,584

219,743

556,545

767,670

Austria

2,758,348

25,846

47,473

145,426

467,014

602,812

Greece

2,401,544

22,736

41,636

157,892

426,317

580,281

Notes: This table is based on French customs firm-to-firm data for 1995-2007. The first line
corresponds to all countries while the rest of the table gives statistics for individual countries,
limited to the 10 more popular destinations (in terms of the number of transactions). Column (1)
reports the number of transactions, a transaction being defined as a trade flow in a given month
and year, involving a particular seller-buyer pair, for a given product. Column (2) is the number
of exporters observed over the period. Column (3) is the number of importers. Column (4) is the
number of seller-product pairs. Column (5) is the number of buyer-product pairs. Column (6) is
the number of seller-buyer-product triplets observed over time, also called “relationships” in the
rest of the paper.
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the importers in the raw data (see the top panel of Figure 1) and X% of the value of trade.
The reason why we abstract from these one-time transactions is that our empirical strategy
is based on the duration of a relationship which is not defined when the importer is observed
just once. One may argue that neglecting these transactions bias our measure of stickiness
up since these firms may have switched to a non-French partner immediately after their first
transaction. But censoring at the beginning and end of the period is also likely to generate
a lot of these observations.5 Our strategy thus consists in ignoring these transactions to
estimate the degree of stickiness at the product-level, and use them ex-post to check whether
they indeed concentrate in those sectors that we estimate display less stickiness.
The remaining 56% of foreign buyers also display a lot of heterogeneity regarding the
“intensity” of their relationships with French exporters. This heterogeneity is illustrated in
the top panel of Figure 1. 16% of foreign buyers are observed over two transactions, with X%
of these firms interacting twice with the same French firm and the rest switching between
the first and the second transactions. At the other side of the spectrum, more than 25%
of foreign buyers are observed over more than 10 different transactions, eventually involving
several partners. These firms are good candidates to observe the duration of their relationships
with French firms.
The bottom panel of Figure 1 shows the distribution in the number of French partners,
individual buyers interact with, over the whole timespan of their presence in the dataset.
Overall, 67% of buyers have a single partner in France while less than 7% have three partners
or more (see the circles line). Of course, interacting with a single partner in France is more
likely to happen for firms that are involved in a small number of transactions. The other three
distributions thus show the number of partners by buyers, for importers that are involved in
at least 5, 10 or 50 transactions. Even within the subset of importers that we observe over
as many as 50 transactions, we do observe a substantial proportion of “faithful” buyers that
always interact with the same exporter again and again. Such behavior is consistent with the
idea that some firm-to-firm relationships in international markets are especially sticky. The
question that the empirical analysis addressees is whether this is more likely to be the case in
some sectors than others.
We terminate this raw description of the data structure with a last stylized fact later used
to justify the theoretical framework under study. Namely, we will now argue that the network
under study displays many-to-one matching, once the product dimension is controlled for. At
a point in time (defined by a particular month in a particular year), we observe most buyers
5

Indeed, we do observe that the time distribution of these one-time transactions is not homogenous across

years with more than one over eight one-time transaction observed in 2007, the last year.
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Figure 1: Distribution of the number of transactions and the number of French
partners, per buyer
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Notes: Cumulated distributions of the number of transactions (top panel) and the number of
partners, per foreign buyer (×product) (bottom panel). A transaction is the purchase of a particular
good, to a given seller, in a given month. A partner is a French exporting firm. The number of
partners is calculated over the sub-sample of importers that are involved in at least two transactions
over the period of analysis ("All") and at least 5, 10 and 50 transactions.
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Figure 2: Distribution of the number of partners, per buyer/seller and date
(month×year)
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Notes: Cumulated distributions of the number of partners a French exporter interacts with in a
given country (bottom panel) and the number of partners a foreign buyer (×product) interacts with
within a particular month (top panel). The number of partners is calculated over the sub-sample of
importers (resp. exporters) that are involved in at least two transactions over the period of analysis
("All") and at least 5, 10 and 50 transactions.
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purchasing a particular product from a single seller while instead sellers simultaneously serve
several importers (even within a country). This is illustrated in Figure 2 which shows the
distribution in the number of sellers interacting with a given importer during a particular
month (top panel) and the distribution in the number of partners from the same country a
French exporter is interacting with (bottom panel). More than 90% of importers have only
one French supplier for a given product within a given month. Even when we concentrate on
importers that we observe over many (i.e. at least 50) transactions, this proportion is high,
above 80%. Instead, 26% of French exporters sell the same product within the same month
to several partners located in the same country, the proportion increasing to 53% when we
pool partners located in different countries.6

2.3

Duration of firm-to-firm relationships

Using the time-series of each buyer’s interactions with French firms, it is now possible to
construct the main statistic at the root of the estimation, namely the duration of a buyer’s
interactions with French firms.7 While the statistics is a priori straightforward to compute, a
number of practical difficulties arise which we now describe.
In the model, the duration of a relationship is written as a function of the probability
of a switch, i.e. of an importer leaving its current partner to start interacting with a new
one. In the data, the two objects do not map exactly because of the heterogeneity in the
frequency of trade transactions. This is illustrated in Table 2 which first three lines compare
statistics on i) the mean duration of a buyer’s relationships with French suppliers, ii) the
inverse of the probability of this buyer’s switching to a new supplier and iii) the inverse of
the probability of switching, conditional on trade. Would buyers purchase French products
at regular intervals, e.g. every month, the three statistics would deliver the exact same
information. As shown in the fourth line of Table 2, the frequency of transactions is neither
close to one, nor homogenous across buyers. On average, the probability of a transaction
occuring in a given month is equal to .358, which corresponds to a transaction every 2.8
6

This is in contrast with Bernard et al. (2017) who use qualitatively similar data and find that the matching

between exporters and importers display many-to-many relationships. Beyond their data covering a different
country, a possible reason for such discrepancy is that they do not condition on a particular product while we
do. Indeed, we do see in our data that buyers often interact with several French exporters in a given month,
although to purchase different products. Once we condition on a given product, purchasing from multiple
French exporters becomes very rare.
7
Note that all the statistics are treated for left censoring. Namely, we use information on trade between
1993 and 1996 to differentiate a relationship that starts in 1996 or later from a relationship that pre-existed
the estimation period. The same strategy is applied to control for right censoring.
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months. 25% of buyers however purchase French products more than once every two months
while in the first quartile of the distribution, firms purchase products less than once every 8.3
months. Because of heterogeneous frequencies, the three available measures of duration are not
equivalent. In general, one can show that the mean duration is in between the two measures
calculated from switching probabilities. In the data, the three statistics are correlated at more
than 80% meaning that heterogeneity in the frequency of transactions does not completely
distort the distribution of trade durations, across buyers and products.
Table 2: Descriptive statistics on the duration of firm-to-firm relationships
Mean

Median

P25

P75

Mean duration

24

13

3

34

1/P(switch)

9

19

8

42

1/P(switch|Trade)

3

3

2

7

Frequency of transactions

0.358

0.246

0.120

0.500

Proba Recall

0.054

0.000

0.000

0.000

This table gives statistics on the distribution of durations, frequencies and recall probabilities, across importers connected to French firms. The first three lines correspond
to alternative measures of the mean duration of a buyer’s relationships with French
firms, namely the mean number of months between the first transaction and the first
transaction with a different supplier (“Mean duration”), the inverse of the switching
probability recovered as the number of switching episodes divided by the total number of months the buyer is present in the data (“1/P(switch)”) and the inverse of
the switching probability conditional on a transaction, computed as the number of
switching episodes over the total number of transactions (“1/P(switch|Trade)”). “Frequency of transactions” is the probability of observing a transaction within a month,
computed as the number of transactions divided by the total number of months the
buyer is present in the data. Finally, “Proba Recall” is the probability that a buyer
switches to a French exporter that it had already interacted with in the past and is
computed as the number of recalls of an already known supplier divided by the number of switching episodes. Statistics calculated on the dataset covering the 1996-2006
period.

Second, in the model and in statistics in Table 2, the duration of a relationship is calculated
between the first time a seller and buyer interact and the first time the same buyer interacts
with a different French exporter. In case the buyer interacts again with its first supplier later in
time, a new relationship is supposed to be created, and its duration calculated independently
of the first relationship these two firms have shared. Abstracting for the whole history of the
buyer’s interactions with French sellers and focusing on the probability to switch to a new
supplier just met greatly simplifies the analysis. Moreover, the probability of a “recall”, i.e.
of a buyer switching back to a supplier it knows from before, is very small in the data (last
11

Table 3: Duration, switching probabilities, and the size of trade flows
(1)

(2)

(3)

(4)

(5)

(6)

1/P(switch)

1/P(switch

duration

Log of
duration

duration

duration

|Trade)
Mean exports
(log)
Observations
(Within)

R2

Fixed effects

0.050***

0.053***

0.059***

0.125***

0.047***

0.091***

(0.000)

(0.000)

(0.000)

(0.000)

(0.000)

(0.000)

9,797,609

9,797,609

9,797,609

9,797,609

9,797,609

25,132,896

0.005

0.005

0.005

0.046

0.004

0.014

Country

Product

Product×

Product×

Product×

Product×

country

country

country

buyer

This table correlates the duration of a relationship with a measure of the size of this transaction.
Statistics calculated on the dataset covering the 1996-2006 period. Table needs to be updated

line in Table 2).
While the statistics in Table 2 are calculated for each importer, averaging across all relationships it has with a given French supplier, our analysis further exploits the granularity of
the data to control for individual determinants of the duration of firm-to-firm relationships.
In particular, results in Table 3 show that the duration of trade relationships is positively
correlated with the size of the transaction, which we use as proxy for the quality of the match
between the buyer and its supplier. This is true both across buyers within a product and
within a buyer, across the different suppliers it meets throughout its interactions with French
firms. This correlation is fully taken into account in our empirical framework which recovers
a measure of the mean duration of trade relationships, conditional on the quality of a match.

3
3.1

Revealed relationship stickiness
Theoretical framework

Previous section shows how firm-to-firm trade data can be used to measure and document heterogeneity in the duration of business relationships across firms and products. We now build
a theoretical framework that relates these durations to characteristics of the firms and the
products they sell. In particular, we will assume that products systematically vary in terms of
their degree of business stickiness. Such cross-sectional heterogeneity might be explained by
12

the products sold being more or less substitutable, by the size of relationship-specific investments varying across sectors or other sector-specific characteristics. The micro-foundations at
the root of such stickiness are not explicitly modeled. Instead, the model features a parameter
γ of stickiness, that is proportional to the cost of switching from an input provider to the
other.
Suppose that an importer is willing to buy a certain product. Every period, it receives
an offer p̃ from a new input supplier with a probability λ and ultimately decides whether
to stick to its existing partner or to switch and benefit from this offer. Suppose that p̃ is
the (quality-ajusted) price at which the new input supplier is willing to sell the product.
It is the realization of a random variable P drawn into a cumulated distribution function
HP (p) = P(P ≤ p). Conditional upon its current deal p, a firm may decide to switch suppliers
as soon as it receives a deal that is not only better but also covers its switching cost. Namely,
the firm decides to switch whenever p̃ <

p
γ

where γ > 1. This occurs with a probability

λHP (p/γ).8
Under these conditions, the expected length of a buyer-seller relationship, conditional on
its price is given by
E[T |p] =

+∞
X

k(1 − λHP (p/γ))k−1 λHP (p/γ) =

k=1

1
λHP (p/γ)

(1)

The duration of a relationship is just the inverse of the probability of switching. It is a function
of the firm’s existing deal p, the sectoral degree of business stickiness as measured by γ and
the frequency of offers λ which reflects the extent of frictions in that market. Everything else
equal, a firm which has met a more competitive supplier is more likely to interact with it
over a long relationship. But conditional on a price, larger switching costs and less frequent
offers are also expected to lengthen firm-to-firm relationships. These product characteristics
are what we want our measure of relationship stickiness to capture. We now explain how to
estimate it using observed durations in the data.
Estimating equation (1) raises several difficulties. First, one needs to make a parametric
assumption regarding the underlying distribution of prices. Second, quality-adjusted prices are
not directly observable and their proxy - even abstracting from quality differences - typically
noisy. To circumvent these issues, we make two additional assumptions. Let us first suppose
that the demand of imports is iso-elastic with σ the price elasticity of demand. Under this
assumption, equation (1) can be written conditional on the size of the transaction r instead
8

This implicitly assumes p to be determined prior to the arrival of a new offer, i.e. we do not let the firm

and its supplier re-negotiate over the price when a better offer arrives. We discuss later how such renegotiation
“on-the-match” can affect the duration of firm-to-firm relationships.
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of the (unobserved) price offered by the supplier:
E[T |r] =

1
λ (1 − HR (rγ σ−1 ))

where HR (r) = P(R ≤ r) is the cumulative distribution of sales.
Second, suppose that the distribution of prices is inverse-Pareto so that transactions are
distributed Pareto:


HR (r) = 1 −

−

r

k
σ−1

Rmin

with Rmin the scale parameter and k the shape of the distribution of quality-adjusted prices.
Together, these assumptions imply that the expected duration of a relationship, conditional
on the size of the transaction, is log-linear in the size of the transaction:


E[T |r] = η
where η ≡

γk
λ

r



k
σ−1

Rmin

(2)

is our measure of relationship stickiness. As explained in the introduction, it is a

function of several parameters of the model, that capture various forces that tend to lengthen
firm-to-firm relationships, conditional on a match. From that point-of-view, it cannot be
interpreted structurally. In particular, larger switching costs and less frequent offers both
increase the expected duration of a match. The sensitivity of durations to switching costs
is itself a function of k as more dispersion in the underlying price distribution means that a
buyer is more likely to meet with a seller which price is sufficiently lower than the price it
currently pays to cover the switching cost.
Section 3.2 explains how this equation can be confronted to the data to recover an estimate of η, our measure of relationship stickiness. Before this, let us discuss the generality of
the above prediction. Equation (2) relies on three important assumptions. First, firms are
assumed to post their price without renegotiation; second, the demand is supposed iso-elastic
and third the distribution of sales is parametrized to a Pareto function. While the second and
third assumptions facilitate the estimation of Equation (1), it is legitimate to ask whether the
theoretical framework would still be insightful would firms be able to overbid competitors’
offers. Our argument is that this would not turn out our main results regarding the length
of firm-to-firm relationships, while potentially deriving richer predictions regarding the dynamics of prices. Assume for instance that the buyer triggers a Bertrand-type competition
between its existing supplier and any newly met seller.9 Either its current supplier matches
its competitor’s offer by decreasing its mark-up, either the buyer starts a new relationship.
The switch happens whenever the newly met seller has a marginal cost that is sufficiently
9

See Postel-Vinay and Robin (2002) for an application of this assumption to on-the-job search models.
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below that of the buyer’s current partner, namely when c0 < c/γ (where c0 and c respectively
denote the quality-adjusted marginal cost of delivering the product, of the newly met and
the existing supplier, respectively). Under this scenario, the switching probability is the same
as before and Equation (1) holds while prices are expected to increase over time within a
buyer-seller pair.

3.2

Estimation strategy

Equation (2) is about the expected duration of a relationship, conditional on its size. To
make this operational, we work with the expected duration of relationships, conditional on
their size interval (E[T |r ∈ Intervald ] where Intervald is a particular quantile of the size
distribution). The empirical counterpart of this object is simply the mean duration of trade
relationships that fall in a given size interval (Durdpc ). We show in the appendix that under
the conditions described in section 3.1, we can recover the relationship stickiness (RS) of
products by estimating the following equation:

log(Durdpc ) = F Ep + F Ec + αAd + dkc

(3)

where Durdpc is the mean duration of trade relationships in size-bin d, for product p in
destination c, F Ec is a country fixed effect, F Ep is a product fixed effect, Ad is a term which
is proportional to the size interval, and dkc is the error term. Importantly, in the case of a
Pareto distribution, Ad is independent of all the parameters that enter η. This is the reason
why the product fixed effect can be used to recover information on the heterogeneity of η
across product categories.
To compute the mean duration (Durdpc ) we proceed as follows: i) we compute the size
of a relationship as the average size of its transaction in constant euro, ii) we assign all the
trade relationships to a size-decile (specific to a destination and a product category), iii) we
take the average duration within each bin.10
We expect α to be positive as larger transactions are expected to last longer on average.
The country fixed effects are aimed at capturing difference in the length of transaction that are
country specific. The product fixed effects are our estimates of relationship stickiness (ln ηk ).
Because our estimates of specificity are product fixed effects, they cannot be interpreted in
level. However they give the ranking and the relative stickiness of the products.
10

As explained in the appendix we truncate the first and tenth deciles to be fit with the theoretical framework.
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Table 4: Correlation with other measures
Corr(η,.)

OLS η

1dif f erentiated (Rauch)

.06∗∗∗

.01

Share of not homogen. products (Nunn)

.07∗∗

.09

Upstreamness (Antras et al. )

.14∗∗∗

.16∗∗∗

Elasticity of subs. (Imbs & Mejean)

-.11∗∗∗

-.30∗∗∗

Product complexity (Haussman & Hidalgo)

.25∗∗∗

.10∗∗∗

Measure

Observations

3,877

R2

4

-

.11

Results

4.1

Correlation with other product-level attributes

Measures of differentiation and complexity. Table 4 presents a basic comparison of
relationship stickiness with other measures used in the literature to characterize product categories. The first column reports the pairwise correlation of these indicators. The last column
reports the coefficients of a regression of our RS measure on all the other characteristics.
The degree of product stickiness is positively correlated with other measures of product
specificity such as the one developed by Rauch (2002) and Nunn (2007). Our measure also
correlates with the level of differentiation of products as measured by Imbs and Mejean (2015).
Interestingly enough, we find a positive correlation between the level of upstreamness of a
product and its the degre of stickiness. This suggests that products far from the final demand
entail more buyer-specific investment, more elaborated contracts or more customization than
products dedicated to final consumption. Last, we find a positive correlation between the
degree of stickiness of a product and its level of complexity as measured by Hausmann and
Hidalgo (2014). In the second column, we regress our estimates of relationship stickiness
on the different measures we just discussed. When taken in conjunction with other product
attributes, the correlation between our estimates and the two main measures of specificity is
no more significant while the other measures remain highly significant.
In Figure 3, we explore the correlation between our RS measure and the measure developed
by (Nunn, 2007). We see the weak correlation between the two measures. The vertical
lines of dots are the consequence of the different levels of aggregation of the two measures.
In particular, we see that within a NAICS industry (the level at which Nunn’s measure is
computed), there is a strong level of dispersion in the degree of stickiness across product
16
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Figure 3: Share of non-homogeneous products vs RS measure

.4

.6
.8
fraction of inputs not sold on exchange: z^{rs2}

1

categories. Zooming on specific industries, this high level of dispersion seems to make sense.
For instance, in the car industry, some parts are very specific to model of cars while other
parts are not. (Nunn, 2007) measure assigns a single level of specificity to this industry.
Furthermore in this industry the final products (the cars) need not be customized or do not
entail specific contracts. Zooming on the chemical industry leads to similar observations. In
this industry, some products are standardized while other are highly customized depending
on the customer and they require specific formulation (the specialty chemicals).
In Figure 4, we present the distribution of our RS measure across broad economic categories (BEC). At first sight, the Figure mainly shows that there is substantial dispersion
in the level of stickiness within BEC categories. However, if one looks more closely at the
figure, interesting patterns emerge. More specifically, we find that final goods like cars or
consumer goods display on average a lower level of stickiness while parts and accessories or
food processed for the industry have a higher degree of stickiness.

Relationship stickiness and intra-firm trade. Many theories suggest that the strength
of relationships between a firm and its supplier may lead to vertical integration. In Table
5, we examine this feature by looking at the correlation between the level of intrafirm trade
in a product category and its degree of relationship stickiness. Of course we do not expect
this correlation to be perfect as vertical integration further depend on country and firm
17

Figure 4: Relationship stickiness across Broad Economic Categories
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characteristics. It is worth noting that we explore this question using US data while our RS
estimates are obtained from French data. We find a positive correlation between the level of
relationship stickiness of a product and its share of intrafirm trade. Relationship stickiness
explains (in terms of R2 ) 6 to 8 percent of the dispersion in the share of intrafirm trade across
product categories.

4.2

External validation.

One way to verify the relevance of our measure is to use it in situations where we have strong
prior regarding its impact on economic outcomes. Nunn (2007) and Levchenko (2007) provide
strong evidence that countries with good contract enforcement specialize in the production
of goods for which relationship-specific investments are most important. We use this well
established results to test the validity of our measure. We reproduce the same exercise as
Nunn (2007) but working with more disaggregated data (6-digit level of the Harmonized
Nomenclature) and using our own measure of relationship stickiness. The results are reported
in Table 6. In every regression we further control for the relation-specificity measure developed
by Nunn (2007). In the first three columns, we follow Nunn and explain the value of countries’
exports at the product level. In columns (4) and (5), we deviate from Nunn (2007) and
consider measures of specialization that allow us to account for product-country pairs with zero
trade flows. We confirm Nunn (2007) findings that countries with good contract enforcement
18

Table 5: Share of intrafirm trade and relationship stickiness
(1)

(2)

(3)

(4)

Share of intra-firm
exports
RS (η)

0.177***

0.180***

0.140***

0.138***

(0.040)

(0.041)

(0.030)

(0.031)

Nunn’ measure
Upstreamness

0.406***

0.199***

(0.063)

(0.046)

0.060***

0.015

(0.016)

(0.011)

0.002

-0.005

(0.006)

(0.004)

Elasticity (σ)
Observations
R-squared

imports

378

378

378

378

0.058

0.166

0.071

0.119

Robust standard errors in parentheses with ∗ , ∗∗ , ∗∗∗ denoting
significance at the 10, 5 and 1% levels.

specialize in the production of more relationship specific goods. We view these findings as
additional evidence that our measure capture meaningful product characteristics.
In Table 7, we interact distance with our measure of relationship stickiness in an otherwise
standard gravity equation for bilateral trade. The HS6 product-level bilateral trade flows are
from BACI for year 2005 (Gaulier and Zignago, 2010). Distance is the weighted distance
between countries’ main cities (Mayer and Zignago, 2011). We find that the negative impact
of distance on trade flows is stronger for product categories that exhibit a higher degree of
relationship stickiness. A possible interpretation is that this explains by information frictions
being large in those markets, which on the one hand increases the cost of switching to a new
supplier and on the other hand induces the geographic concentration of trade (Rauch, 1999).
An alternative interpretation is that stickier relationships are associated to higher monitoring
costs which increase with distance (Head and Ries, 2008).

4.3

Stability of our estimates

Cross-country stability. As a first assessment of the stability of our estimates, we estimate
RS country by country. We focus on countries where France exports a large set of HS6 product
categories, and where many exporters are active (to be able to compute the average duration
by product-category X decile). The measure seems quite stable across countries. The pairwise
19

Table 6: Institutional comparative advantage
(1)

(2)

(3)

log(exports)

(4)

(5)

Balassa Index

1Balassa>1

Rule of law
× RS

0.349***

0.408***

0.286**

0.022***

(0.053)

(0.053)

(0.120)

(0.006)

0.811***

0.978***

0.316*

0.027*

(0.100)

(0.117)

(0.168)

(0.015)

0.034

0.013

0.002

(0.021)

(0.024)

(0.002)

× Nunn specif.
× Upstreamness

country(122) and sector(4, 326)

Fixed effects
Observations
R-squared

296,187

296,187

292,938

0.605

0.606

0.610

Clustered (country) standard errors in parentheses with ∗ ,

∗∗ , ∗∗∗

527,284

527,284

0.012

0.139

denoting signifi-

cance at the 10, 5 and 1% levels.

Table 7: Gravity for trade in goods with sticky relationship

Distance (log)
RS
- × dist.
Upstreamness
- × dist.
Fixed effects

(1)

(2)

(3)

(4)

(5)

(6)

Value

UV

Value

UV

Value

UV

-0.571***

0.467***

-0.699***

0.101***

-0.990***

0.087***

(0.020)

(0.006)

(0.021)

(0.006)

(0.023)

(0.007)

1.008***

-0.166***

(0.093)

(0.041)

-0.151***

0.042***

-0.143***

0.020***

-0.113***

0.066***

(0.012)

(0.005)

(0.012)

(0.004)

(0.010)

(0.005)

1.008***

-0.166***

(0.041)

(0.043)

0.010**

-0.084***

0.021***

0.028***

-0.012*

0.047***

(0.005)

(0.000)

(0.005)

(0.002)

(0.007)

(0.002)

exporter-importer

Observations
R-squared

exp + imp +sect

exp.×sect +imp.×sect

5,703,782
0.164

0.178

5,473,330

0.285

Clustered (country) standard errors in parentheses with ∗ ,
cance at the 10, 5 and 1% levels.
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∗∗ , ∗∗∗

0.654
denoting signifi-

0.578

0.770

correlation between country-specific measures is around .5. More importantly the correlation
between the measure computed pooling all countries is highly correlated with the country
level estimates (almost .8). Note that the pairwise correlation are not computed over the
exact same sample as some products are not exported to every country.
Time consistency.

A second way to assess the stability of the measure is to split the sample

in two periods (1997-2003 and 2003-2007). In this exercise, we exclude countries which are
not in the EU in the first half of the sample. We now have three RS measures (RSall, RS9703,
RS0307) which are computed over the all years, the first half of the sample period, and the
second half of the sample period. The measure sounds quite stable over time. The correlation
between the measure computed over the first half of the sample and the one computed over
the second half of the sample is 0.6. Furthermore, the correlation between these two measures
and the measured computed over the whole sample reaches .8.

5

Trade, uncertainty and stickiness

Trade and uncertainty. Economic and policy uncertainty have been shown to have a
significant impact on the real economy (Bloom, 2009). While the bulk of the literature on
uncertainty focus on the domestic market, several papers have emphasized the importance of
uncertainty to understand trade patterns such a firms’ decision to export (see eg. Novy and
Taylor, 2014; Handley and Limão, 2017, 2015; Pierce and Schott, 2016).
We conjecture that uncertainty may affect trade patterns by impeding the creation of new
business relationships. If there are some costs to establish a new trade relationship and / or
if trade partners are locked-in these relationships, then firms may delay the formation of new
relationships in periods of high uncertainty. We further conjecture that these effects are more
pronounced when the traded products entail stickier relationships. We test these hypothesis
by combining our measure of stickiness with a measure of policy uncertainty.
Empirical strategy. We want to test whether the impact of uncertainty on the probability
to form a new trade relationship is stronger for trade involving more sticky relationships. We
run the following regression:
# new relationspct = αU ncertaintyct + βRSp + γRSp × U ncertct + F E + pct

(4)

The left hand side variable (# new relationspct ) is simply the number of new interactions
between a French seller and a foreign buyer in a destination and for a given product category.
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We focus on years 2001-2010. We identify an interaction as new if the seller and the buyer
have not interacted between 1995 and the date of the new relationship.
The product-level measure of stickiness is the one described in the rest of the paper. The
last variable of interest is a country-time measure of uncertainty. We use the measure of policy
uncertainty developed by Baker et al. (2016). This measure has several advantages: it is a
measure of uncertainty computed with the same methodology across countries, it is available
over the same time interval as our dataset, it is available at a monthly frequency. Figure
5 reports the measure of policy uncertainty for the four countries we consider during the
analysis, namely Germany, Italy, the UK, and Spain. From these series, we define uncertainty
episodes as periods where the uncertainty index is one standard deviation above its average
level.11 We see that the uncertainty index and the uncertainty episodes are correlated but are
far from coinciding across countries.
In equation 4, we expect α to be negative meaning that there are less business creations
during uncertainty episodes. The main coefficient of interest is γ. We expect it to be negative
meaning that the negative impact of uncertainty on business creation is stronger for stickier
products.
Last, we control for different sets of fixed effects. In all specifications, we control for
product-month fixed effects. These allow us to account for product specific patterns in business
creation due to seasonality. We further control for country fixed effects to account for time
unvarying characteristics that may be correlated with the average level of uncertainty in a
country and the dynamism of new trade relationships. In the more demanding specification,
we add country-time fixed effects. This absorbs our measure of policy uncertainty but there
is still room to identify the interaction between uncertainty and relationship stickiness.

Results. Table 8 presents the results of the joint impact of uncertainty and product stickiness on the formation of new trade relationships. As expected, we find that French exporters
initiated a lower number of trade relationships during uncertainty episodes. In column (2), we
show that the negative impact of uncertainty is exacerbated for product categories entailing
stickier relationships. This result survives if one includes country-time fixed effects. It is also
robust to an alternative definition of uncertainty episodes - uncertainty episodes being defined
as periods during which the uncertainty index deviates by more than 1.64 standard deviation.
These results point to a precise mechanism through which uncertainty impacts the real
economy. We show that uncertainty affects the creation of new business relationships. We
further show that this effect is stronger for product categories entailing stickier trade relation11

We test the robusness of our results to alternative definition of uncertainty episode.
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Figure 5: Policy uncertainty, 2000-2015 (Baker, Bloom, Davis 2016)
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Table 8: Uncertainty, stickiness, and new relationships
(1)

(2)

Dep. var:

(3)

(4)

(5)

# new trade relationships

Uncertainty

-0.05∗∗∗

-0.06∗∗∗

(0.005)

(0.005)

− × RS

-0.09∗∗∗
(0.007)

-0.06∗∗∗

-0.01∗∗∗

-0.07∗∗∗

-0.01∗∗∗

(0.010)

(0.002)

(0.014)

(0.003)

Fixed effects:
Country

X

X

Product-month

X

X

X
X

Country × Time
Method
Threshold

X

X

X
X

Poisson

Poisson

LPM

Poisson

LPM

1 s.d.

1 s.d.

1 s.d.

1.64 s.d.

1.64 s.d.

Obs.

1,986,261

ships. The propagation of policy uncertainty to the real economy is thus intimately linked
the type of relationships in which sellers and buyers are engaged.

6

Conclusion

7

Appendix

7.1

Equation (3)

That the distribution of productivities is Pareto (with parameters ϕmin and k) means that


P(ϕ̃ ≤ ϕ) = 1 −

ϕ
ϕmin

−k

.

Now, under the assumption that a buyer faces an isoelastic demand with elasticity σ and
simply resells the imported good with no value-added, we have R(ϕ) = Aϕσ−1 where A is a
demand shifter. The c.d.f. of sales is then


P(R̃ ≡ R(ϕ̃) ≤ R) ≡ P(ϕ̃ ≤ ϕ) = 1 − 

R

1
σ−1
1
σ−1

−k


Rmin
where Rmin = Aϕσ−1
min . Sales are therefore distributed according to a Pareto with scale Rmin
and shape

k
σ−1 .
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7.2

Empirical implementation

Instead of working with duration at the transaction level, we compute the average duration
of a transaction within transaction-size deciles. The subscript p indexes the product category
of the transaction.
Z d+1
d

T (R)zpd f (R)dR =

(γp )kp kp
λ σ−1

Z d+1
1

R

d

Because we have a Pareto distribution of sales:

d
10

dR =

(γp )kp kp
Rd+1
log(
)
λ σ−1
Rd

= 1−



Rd
Rmin



−k
σ−1

(5)

. The integral over

size deciles gives:
Z d+1
d

Note that log



(γp )kp
10 − d
T (R)zpd f (R)dR =
log
λ
9−d

10−d
9−d







10 − d
= ηp log
9−d




(6)

is not defined for d = 9. We have thus chosen to compute the average

durations for the following size-intervals:
• [P 1, P 10] (duration for transaction between the first percentile and the first decile)
• [P 10, P 20], ..., [P 80, P 90] (duration between deciles)
• [P 90, P 99] (duraction between the 8th decile (P90) and the last percentile (P99)
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