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 A B S T R A C T

This paper provides theory and evidence on the role of informal institutions in contract 
enforcement, framed as the forfeiture of pride experienced by individualistic suppliers when 
they underperform or misappropriate others’ technology, and their interaction with law in 
shaping the behavior of firms. We demonstrate that achievement-oriented pride and self-esteem, 
more pronounced in individualistic societies, promote vertical integration in high-technology 
industries while encouraging outsourcing in low-technology sectors. Formal legal mechanisms 
mitigate the positive influence of pride on the longevity of business relationships, especially in 
high-technology sectors, where they act as a crucial substitute for deterring contract violations 
and infringement in less individualistic societies. For low-tech inputs, stricter law enforcement 
increases relationship duration up to a threshold level of individualism by compelling proud 
suppliers to invest despite receiving an insufficient payoff for their superior effort. This effect 
is more pronounced when their proportion is higher, suggesting a potential complementarity 
between law and pride in fostering longer-term relationships.

. Introduction

Contractual frictions are a key determinant of business relationships between firms, especially in cross-border contexts (Antras 
nd Rossi-Hansberg, 2009). Economic literature has significantly advanced our understanding of how incomplete contracts govern 
he organization of production (Grossman and Helpman, 2002). Boundaries of the firm are influenced by how contracts can specify 
he obligations of parties across borders (Antras and Helpman, 2004). Institutional quality plays a crucial role in mitigating the 
nefficiencies associated with contract incompleteness, thereby shaping trade patterns and development trajectories (Acemoglu et al., 
007). Antras and Helpman (2008) further highlights how firms gain from improved contracting institutions in their subsidiary’s 
ountry.1

I We thank the participants of EPIP 2021, ETSG 2021, and GAEL Laboratory Seminar in Grenoble (2023) for their valuable feedback and comments. We also 
hank Saba Saeedimoghaddam for helpful suggestions. Katja Zajc Kejžar acknowledges financial support from the Slovenian Research and Innovation Agency 
Research Programme P5-0117). Alireza Naghavi acknowledges funding for the project New Protectionist Policies: Political Determinants and Economic Consequences
ade available by the Italian Ministry of University and Research (MIUR) under the programme ‘MIUR Progetti di Ricerca di Rilevante Interesse Nazionale 
PRIN) Bando 2017Linea A’ (Prot. 2017E37YRL_001, CUP J34I19004540001).
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1 Antras (2020) looks at contract incompleteness and technology transfer as determinants and implications of participation of developing countries in global 
alue chains.
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Contracts often rely on law to prevent deviations, which may manifest as inadequate investment or technology infringement. 
Our study reveals the impact of legal enforcement on relationships in societies where informal norms prompt suppliers to uphold 
contractual obligations. We examine how the psychological cost of misappropriation combined with formal institutions influence 
firm behavior and determine the organization and durability of buyer–supplier relationships. Informal enforcement is introduced 
as a sense of forgone pride that individualistic suppliers feel when they underperform or misappropriate others’ technology, within 
the property rights theory framework where organizational choice can be used to generate incentives to invest (Grossman and Hart, 
1986; Hart and Moore, 1990).2

We demonstrate that legal and informal enforcement can act as substitutes or complements in stabilizing relationships, depending 
on the technology intensity of the sector. This nuanced view shows that the efficacy of legal enforcement varies with individualistic 
values of pride revealing complex dynamics when formal and informal mechanisms coexist. Individualistic societies often consist of 
more pride-oriented agents, valuing personal achievement and awarding status to individual accomplishments like entrepreneurial 
innovation (Gorodnichenko and Roland, 2017). Studies in psychology have shown that pride has a stronger effect on behavior in 
individualistic settings (Lee et al., 2000; Markus and Kitayama, 1991), where attitudes highly reflect self-conscious emotions aligned 
with personal standards (Onwezen et al., 2014). Kanatas and Stefanadis (2014) interpret the loss of pride as a substitute for guilt 
over breaching a contract, creating an informal enforcement mechanism.3

In the model, pride deters misappropriation of knowledge in high-tech sectors, allowing firms to integrate suppliers and retain 
more rents. In low-tech sectors, where instead tangible property rights and customization effort are crucial, proud productive 
suppliers seek incentives to be distinguished for their larger investment. Consequently, individualistic societies transfer a bigger 
share of the surplus that can be interpreted as granting more control or bargaining power to the supplier by choosing to outsource
from suppliers (Grossman and Hart, 1986; Hart and Moore, 1990).4

Our theory then examines how firms’ organizational choice and contract enforcement shape outcomes when transferring 
knowledge across cultural boundaries under imperfect information. Contract enforcement compels proud agents to invest in 
customization in lower technology industries, while deterring knowledge misappropriation in technology sensitive sectors, where 
without legal safeguards opportunistic suppliers not concerned with pride may misuse intellectual property (IP). As individualistic 
values deter IP infringement, contract enforcement may prove superfluous and potentially counterproductive by undermining the 
commitment of proud suppliers. In industries with lower returns to investment, however, law can complement informal enforcement 
by driving productive suppliers to invest despite receiving a share below what satisfies their incentive constraint under integration. 
This mechanism together with the organizational choice of firms reveal a substitutive relationship between formal (law-driven) 
and informal (pride-driven) enforcement in high-tech sectors, and a non-linear interaction in low-tech sectors. Legal enforcement is 
therefore most effective in sustaining business relationships for less individualistic societies in high-tech industries, and those with 
moderate levels in low-tech industries.

To empirically validate these theoretical insights, we utilize comprehensive transaction-level data on Slovenian firms. The data 
is available for around 1.8 million import transactions from 63 different countries of origin in the period 2002–2010. The data 
are merged with firms’ detailed foreign direct investment and financial data to analyze how firms’ integration decisions vary with 
the individualistic value of pride in the supplier country, distinguishing between low- and high-tech inputs. We use Hofstede’s 
cultural dimension of individualism as a proxy for property rights valuation in a society. Our findings confirm that a higher degree 
of individualism reduces the propensity to integrate in low-tech inputs, but increases it in high-tech sectors. We then investigate 
the role of legal contract enforcement on relationship stability across cultures by assessing the survival rate of buyer–supplier 
relationship based on the length of product market-specific import spells. A firm may decide to continue the partnership with a 
supplier or terminate the relationship and look for a more profitable solution. The results show that contract enforcement extends 
relationship duration in low-tech sectors for societies with moderate levels of individualism. In high-tech industries, formal and 
informal enforcement act as substitutes, may weaken each other to some extent, making formal enforcement crucial for longevity 
in less individualistic societies.

The remainder of the paper is organized as follows. Section 2 places our work in the relevant strands of research and highlights 
our contribution to the literature. Section 3 sets up the baseline model and Section 4 depicts the interrelation between pride and 
firm organization . Section 5 introduces contract enforcement and investigates its impact on supplier relations. Section 6 present 
the data and puts the predictions into test. Section 7 concludes.

2. Related literature

Our work contributes to three bodies of literature on the interrelation of culture with law, firm organization, and the stability of 
buyer–supplier relationships. It is grounded on two core ideas. The first is the notion that when formal and informal property 
rights institutions coexist, the impact of formal constraints wanes while informal norms become central in securing property 
rights (Williamson and Kerekes, 2011). At the same time, cultural origins influence opportunistic behavior in the absence of strong 

2 See e.g. Antras (2016) for an overview on the empirical evidence on the property right theory of the firm and Eppinger and Kukharskyy (2021) for a recent 
worldwide application.

3 Cline and Williamson (2017) confirm that contract enforcement costs are significantly lower for countries with more individualistic cultures.
4 This is different from the mechanism of cultural ‘‘distance’’ in Gorodnichenko, Kukharskyy, and Roland (2024), in which cultural frictions result in higher 

relative costs of integration, making outsourcing a more attractive option. Interestingly, they show that the negative effect of cultural distance on integration is 
mitigated for more productive firms, for whom it is easier to incur the costs of coordination across different units.
2 
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formal institutions (Cassar et al., 2014). Seen from a different perspective, control may backfire on the level of performance by 
limiting an individual’s choice autonomy (Falk and Kosfeld, 2006).5

Our theoretical building blocks primarily align with Carlin et al. (2009), who examine the effects of social pressure and 
government protection on agent trustworthiness. They show that public trust declines with stricter legal enforcement in societies 
rich in social capital, as it disincentivizes trustworthy behavior among marginal agents. Conversely, in contexts with low social 
capital, government regulation can increase trust and market investment. Drawing parallels with our work, a stringent legal system 
and individualistic traits can be considered as substitutes when stakes in a relationship are high and potentially complements when 
returns to investment are low. Similarly, Bohnet et al. (2001) emphasize the principal’s decision to contract under the risk of breach, 
arguing that enforcement is most efficient at a mid-range of breach cost. Bartling et al. (2021) further suggest that law and trust 
are complementary, with enforcement only improving the realization of gains from trade at high trust levels. In our work, legal 
enforcement complements cultural norms up to an intermediate level of individualism under specific technological conditions.

On organization and contractual relations, Boehm and Oberfield (2020) support the transaction cost perspective by providing 
evidence that firms increase in-house production under poor judicial conditions. Gorodnichenko, Kukharskyy, and Roland (2024) 
show that cultural distance between managers can increase integration costs, making outsourcing a more appealing option. We 
demonstrate that this effect is not inevitable, as organizational choices vary significantly with societal individualism and sectoral 
requirements. Acemoglu and Johnson (2005) argue that formal contracting can be replaced by informal arrangements, and Boehm 
(2022) extend this by showing how legal mechanisms become redundant in sectors where informal means are preferred. Our study 
builds on these insights by exploring how legal and informal enforcement act as substitutes in high-technology sectors, but may 
complement each other in a low technology settings.

Recent studies by Monarch and Schmidt-Eisenlohr (2023) and Martin et al. (2021) use foreign partner identifiers for U.S. and 
French firms to investigate the longevity of buyer–supplier relationship. The former study identifies a positive correlation between 
rule of law and relationship length which our findings indicate is particularly true for less individualistic cultures in high-technology 
sectors, and intermediate levels in low-technology sectors. Defever et al. (2016) examine trust-based agreements and long-term 
collaboration in Chinese exports as a tool to offset inefficiencies in global values chains when contracts are not enforceable. In a 
similar vein, our study explores how formal and informal enforcement interact in maintaining relational stability.

Contributing to existing literature, our framework associates cultural enforcement with pride in individual achievement and 
show how it leads to a form of informal institution. We argue that agents in individualistic societies place a high value on pride, 
making them more likely to acknowledge property rights and feel accountable for respecting personal accomplishments. Our analysis 
further examines how legal enforcement affects supplier incentives across sectors with varying technological needs. Finally, we link 
the enforcement mechanism to asymmetric information, showing how its importance or redundancy affects relationship durability.

3. The model

3.1. Basics

Consider a simple framework, where a headquarter (HQ) firm owns a technology and must engage in a contract with a specialized 
entrepreneur or supplier to procure an intermediate input and complete a production process. The HQ must transfer the blueprint of 
its technology to the supplier, who must then invest in absorbing the knowledge. The role of culture, particularly the dimension of 
individualism, is central in shaping how contracts are enforced. Individualism, as a cultural trait, emphasizes personal achievement 
and responsibility, leading to stronger informal enforcement through internalized norms of pride. In our model, individualism 
manifests as a key mechanism driving supplier behavior, as individualistic suppliers place a high value on self-achievement and 
suffer disutility from misappropriating others’ technology. This dynamic introduces a natural enforcement of contracts beyond legal 
measures.

We consider two types of suppliers with their unique difference being the unobservable individualistic cultural trait regarding 
pride. Individualists (𝐻 for high pride), view success of the project as a reflection of their personal achievement and suffer from 
foregone pride if they make unauthorized use of a technology that does not belong to them. Their counterparts (𝐿 for low pride) 
are indifferent about individual accomplishment and do not experience any psychological setback when engaging in opportunistic 
behavior. The two types are independently distributed in their respective proportions 𝜆 and (1 − 𝜆), where 𝜆 could be interpreted 
as the degree of individualism in a society.

The timeline of the model is as follows. We consider a relationship between a principal (HQ) and an agent (supplier).6 In 𝑡 = 1, 
HQ transfer the blueprint to a supplier 𝑖 and offers a share 𝛼 of surplus to have the supplier invest in absorbing the knowledge and 
provide the required input for the relationship. At 𝑡 = 2, supplier 𝑖 invests in knowledge absorption 𝜁𝑖 with cost 𝑐(𝜁𝑖) > 0, where 
𝑐(0) = 0, observable by the HQ. The supplier will invest if its incentive constraints are satisfied. It will however deviate and breach 
the contract if its participation constraints are not met, using the HQ’s blueprint to produce the final good as a competitor. After 
all decisions have been made, the transfer is made and parties’ payoffs are realized at 𝑡 = 3.

In equilibrium, the HQ offers a share of the profits that is just sufficient to guarantee supplier investment and/or participation 
in the contract, based on the level of pride 𝜆 in the society.

5 Recent interesting works have explored alternative aspects of indirect enforcement, namely through integrated project delivery in the construction 
industry Ahmed et al. (2021), affective aesthetic in courts Ranjan (2022), and active monitoring by higher-level governments in the energy sector Zhang 
et al. (2023).

6 The principal and the agents are risk neutral and there is no discounting.
3 
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3.2. Investment in knowledge absorption

Suppliers receive a share 𝛼 ∈ [0, 1] of total revenues 𝑥 through the bargaining process. Alternatively, violating the contract brings 
𝑥̃ − 𝜒𝜓 , where 𝑥̃ > 𝛼𝑥. The parameter 𝜒 is a dichotomous variable, where 𝜒 = 1 for the individualistic proportion of suppliers (𝜆) 
who experience a disutility from foregone pride (𝜓) when engaging in infringement activities. This acts as an informal cultural 
enforcement mechanism, reducing the likelihood of a contract breach with respect to the non-individualist proportion (1 − 𝜆) for 
whom 𝜒 = 0. The HQ’s profit is 0 in the case of opportunistic expropriation, and equal to (1 − 𝛼)𝑥 in the case of no expropriation.

An 𝑡 = 1, a supplier 𝑖 could invest 𝜁𝑖 in knowledge absorption, which in turn increases potential gains from the partnership, such 
that 

𝜋𝑛𝑒𝑖
(

𝜁𝑖
)

= 𝛼𝑥(𝜁𝑖) − 𝑐(𝜁𝑖), (1)

where 𝑐(0) = 0 and 𝑥𝜁 (𝜁 ) > 0. If it chooses to defect, it earns 

𝜋𝑒𝑖
(

𝜁𝑖
)

= 𝑥̃(𝜁𝑖) − 𝜒𝜓(𝜁𝑖) − 𝑐(𝜁𝑖) (2)

with the supplier’s investment destined for infringement to increase its own profits: 𝑥̃𝜁 (𝜁 ) > 0. Although the knowledge absorbed 
brings benefits under both scenarios, for individualistic agents these gains are countered by the disutility from foregone pride if the 
investment is used for misappropriating the HQ’s technology, i.e., 𝜓𝜁 (𝜁 ) > 0.

The expected profits of a supplier can be written as 
E[𝜋𝑖

(

𝜁𝑖
)

] = 𝑃𝜋𝑒𝑖 (𝜁𝑖) + (1 − 𝑃 )𝜋𝑛𝑒𝑖 (𝜁𝑖), (3)

where 𝑃  is the probability of breaching the contract. Maximization of Eq. (3) foresees an optimal level of investment to absorb the 
blueprint technology, that corresponds to 

𝜁∗𝑖 ⟹ 𝛼𝑥𝜁 (𝜁𝑖) + 𝑃
(

𝑥̃𝜁 (𝜁𝑖) − 𝛼𝑥𝜁 (𝜁𝑖) − 𝜒𝜓𝜁 (𝜁𝑖)
)

= 𝑐𝜁 (𝜁𝑖). (4)

Eq. (4) shows that, besides deterring misappropriation, the disutility from foregone pride also motivates individualistic suppliers 
to invest more in knowledge absorption. The desire to distinguish themselves through self-achievement makes pride a key driver in 
aligning incentives of the suppliers with that of the HQ.

4. Technology and organization

By backward induction and for a given realization of all payoffs, we can solve the supplier’s problem determining its incentive 
and participation constraints necessary to satisfy the contract. Starting from Eqs. (3) and (4), the supplier invests in knowledge 
absorption if 

E[𝜋𝑖
(

𝜁∗𝑖
)

− 𝜋𝑖 (0)] ⩾ 0. (5)

After rearranging terms, we obtain 
𝛼 ▵ 𝑥𝑖 + (▵ 𝑥̃𝑖 − 𝛼 ▵ 𝑥𝑖 − 𝜒 ▵ 𝜓)𝑃 ⩾ 𝑐(𝜁∗𝑖 ), (6)

where ▵ 𝑥̃ = 𝑥̃(𝜁∗𝑖 ) − 𝑥̃, ▵ 𝑥 = 𝑥(𝜁∗𝑖 ) − 𝑥, ▵ 𝜓 = 𝜓(𝜁∗𝑖 ) − 𝜓 , ∀𝑖 ∈ {𝐻,𝐿}. Therefore, Eq. (5) is binding at the optimum so that 

𝛼 ⩾ 𝛼̂𝑖 ∶=
𝑐(𝜁∗𝑖 )

▵ 𝑥𝑖 (1 − 𝑃 )
−

▵ 𝑥̃𝑖
▵ 𝑥𝑖

+ 𝜒
▵ 𝜓
▵ 𝑥𝑖

. (7)

A supplier requires a minimum level of 𝛼− share in the contract, i.e., 𝛼 = 𝛼̂𝑖, to undertake the investment. When technology 
acquisition is costlier, i.e., higher 𝑐(𝜁∗𝑖 ), or in the absence of valuable appropriable technology (with returns shown by the second 
and the third term of (7)) a higher 𝛼̂𝑖 is required to motivate suppliers to make the adequate investment.

A supplier’s participation to the contract can be guaranteed if 
[𝜋𝑛𝑒𝑖

(

𝜁∗𝑖
)

− 𝜋𝑛𝑒𝑖 ] ⩾ [𝜋𝑒𝑖
(

𝜁∗𝑖
)

− 𝜋𝑒𝑖 ], (8)

which after rearranging terms gives 

𝛼 ⩾ 𝛼̃𝑖 ∶=
▵ 𝑥̃𝑖
▵ 𝑥𝑖

− 𝜒
▵ 𝜓
▵ 𝑥𝑖

. (9)

Expression (9) implies that more valuable technologies that produce higher returns upon infringement increase the share required 
to keep the supplier in the contract. The HQ offers a contract with an 𝛼−share that maximize its expected profits 

E[𝛱] = (1 − 𝛼) ▵ 𝑥𝑖 (1 − 𝑃 ) , (10)

subject to the incentive and participation constraints, defined in Eqs. (7) and (9).
This simple setting allows us to single out how the relative productivity of suppliers is solely dependent on the impact of 

individualism on knowledge absorption. First, from Eq. (4), we know that the presence of pride encourages investment, i.e., 𝜁∗𝐻 > 𝜁∗𝐿. 
This implies that the HQ must offer a higher 𝛼̂−share of the revenue to ensure investment by individualistic suppliers, who are the 
4 
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Fig. 1. Supplier constraints.

Fig. 2. Low technology sectors.

more productive types. At the same time, a relatively lower 𝛼̃−share is required to have them abide by the contract because pride 
reduces their incentives to breach.

Fig.  1 illustrates the relation between these two constraints and the technological environment. The first line represents the 
setting 𝛼̂𝑖 > 𝛼̃𝑖, which occurs when the required input does not contain valuable technology and incentives to invest are low as 
infringement is not a very attractive option. Suppliers therefore require a higher share to invest than to stay in the relationship. We 
refer to this case as the low technology sector. The second line instead depicts the transfer of a blueprint technology that renders 
reverse engineering more attractive i.e. 𝛼̂𝑖 < 𝛼̃𝑖. The incentive constraint of suppliers to invest are hence easier to satisfy than 
preventing them from breaching the contract and misappropriating the technology. A higher share is required to guarantee that 
suppliers use the provided technology within the contract. We define this as the high technology sector.

To induce both types to participate and invest, the HQ must offer a contract with share 
𝛼 = max{𝛼̂𝑖; 𝛼̃𝑖} 𝑖 ∈ {𝐻,𝐿}. (11)

Recall also from the property rights literature that offering a higher share can be interpreted as outsourcing (as opposed to 
integration) to provide supplier incentives and avoid inefficiencies caused by underinvestment. Elaborating further the low 
technology sector, we can therefore state the following Proposition:

Proposition 1.  In low technology sectors where 𝛼̂𝑖 > 𝛼̃𝑖, ∀𝑖 ∈ {𝐻,𝐿}, the two possible contracts shares that derive from (11) are 𝛼̂𝐻  and 
𝛼̂𝐿. Given 𝛼̂𝐻 > 𝛼̂𝐿 and that outsourcing is associated with a higher share,

• An outsourcing contract in which all suppliers invest exists at 𝛼 = 𝛼̂𝐻  if 𝜆 > 𝜆̂, 

with 𝜆̂ ∶=
▵ 𝑥𝐿(𝛼̂𝐻 − 𝛼̂𝐿)

▵ 𝑥𝐿(𝛼̂𝐻 − 𝛼̂𝐿) + (1 − 𝛼̂𝐻 ) ▵ 𝑥𝐻
(12)

• An integration contract in which only L-type suppliers invest exists at 𝛼 = 𝛼̂𝐿 if 𝜆 < 𝜆̂.

Proof.  See Appendix B. □

Note that both organizational outcomes are characterized by a unique contract offered to all suppliers. The intuition is 
straightforward and can be observed in Fig.  2.

In Proposition  1, the only varying component between the two contracts offered to suppliers is the extent of incentives in terms of 
organizational structure. When 𝜆 > 𝜆̂, all suppliers participate in the contract and receive the necessary incentive through outsourcing 
to engage in knowledge absorption for customization. Since there is a large proportion of the more productive individualistic 
5 
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Fig. 3. High technology sectors.

suppliers (H-type), the HQ can achieve higher returns by satisfying their incentive constraint through a larger 𝛼-share. Alternatively 
for 𝜆 < 𝜆̂, a lower 𝛼-share in line with an integration strategy is offered, where both supplier types remain in the contract but only 
the less productive L-type invest in knowledge absorption as they require a lower reward. Since the proportion of individualists is 
low, the HQ no longer finds it optimal to pay a high 𝛼-share and keeps a larger share of profits to compensate for their lack of 
investment.

Turning to high technology sectors, Proposition  2 summarizes the results:

Proposition 2.  In high technology sectors, where 𝛼̃𝑖 > 𝛼̂𝑖, ∀𝑖 ∈ {𝐻,𝐿}, the two possible contract shares that derive from (11) are 𝛼̃𝐻
and 𝛼̃𝐿. Given 𝛼̃𝐿 > 𝛼̃𝐻  and that outsourcing is associated with a higher share,

• An outsourcing contract in which all suppliers participate at 𝛼 = 𝛼̃𝐿 if 𝜆 < 𝜆̃, 

with 𝜆̃ ∶=

(

1 − 𝛼̃𝐿
)

▵ 𝑥𝐿
(

1 − 𝛼̃𝐿
)

▵ 𝑥𝐿 + (𝛼̃𝐿 − 𝛼̃𝐻 ) ▵ 𝑥𝐻
(13)

• An integration contract in which only H-type suppliers participate at 𝛼 = 𝛼̃𝐻  if 𝜆 > 𝜆̃.

Proof.  See Appendix B. □

With the choice now being between 𝛼̃𝐿 and 𝛼̃𝐻 , condition 𝛼̃𝐿 > 𝛼̃𝐻  suggests that now 𝛼̃𝐿 coincides with a case of outsourcing. 
When the proportion of individualistic suppliers is low (𝜆 < 𝜆̃), the HQ offers a contract with share 𝛼̃𝐿 to all suppliers, persuading 
both types to invest and participate. This share persuades also suppliers who do not suffer from foregone pride upon opportunistic 
behavior to stay in the contract and dissuades reverse engineering. Otherwise if 𝜆 > 𝜆̃, an integration contract with only H-type 
suppliers prevails. In this case, the low proportion of the L-types makes it less detrimental to sacrifice the safeguarding of its 
transferred technology, prompting the HQ to keep a higher share of rents.

Fig.  3 sketches the two potential contracts, which in this case could be a unique contract for all types or one in which only 
individualistic suppliers participate.

5. The impact of legal contract enforcement

The analysis up to now generates a variety of contracts when the use of technology is left to suppliers’ own judgement. The 
goal of this section is to assess the impact of contract enforcement through legal institutions through the lens of the intellectual 
property owner, i.e. the HQ. Let us consider a situation, where perfect legal enforcement makes infringement prohibitively costly. 
This could be introduced in our timeline as 𝑡 = 0, where nature decides whether or not contracts are enforced. Enforcement removes 
the distinction between the two supplier types, and thereby their incentives to steal the technology. Hence, the blueprint can only 
be used within the relationship for knowledge absorption and customization can no longer be used for opportunistic expropriation.

Maximization of Eq. (1) now yields an optimal level of investment 𝜁 , ∀𝑖 ∈ {𝐻,𝐿}, so that 
𝜁∗ ⇒ 𝛼𝑥𝜁 (𝜁𝑖) = 𝑐𝜁 (𝜁𝑖), (14)

where we no longer observe investment a difference between 𝐻 and 𝐿 suppliers due to prohibitive costs of expropriation. Therefore, 
the incentive constraint to invest is satisfied when 

𝜋𝑖
(

𝜁∗
)

⩾ 𝜋𝑖. (15)

At the same time, the HQ can improve its payoff 𝛱̄(.) = (1 − 𝛼) ▵ 𝑥 by offering an 𝛼-share that induces the supplier to make the 
optimal level of investment 𝜁∗, so that 

𝛼 ⩾ 𝛼̄ ∶=
𝑐(𝜁∗)

, (16)

▵ 𝑥̄
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where ▵ 𝑥̄ = 𝑥(𝜁 ) − 𝑥. Note that investment 𝜁 and therefore its returns ▵ 𝑥̄ continue to be larger in high technology sectors. Thus, 
the HQ’s problem simplifies to the maximization of its expected profit 

𝛱̄ = (1 − 𝛼̄) ▵ 𝑥̄, (17)

subject to the incentive constraint in Eq. (15).
In Section 3 we have derived that the feeling of pride induces larger supplier investment, 𝜁∗𝐻 > 𝜁∗𝐿. We now compare the level 

of investment with or without legal enforcement, as summarized in Lemma  1:

Lemma 1.  Legal contract enforcement reduces supplier’s customization effort, i.e., 𝜁∗𝑖 > 𝜁∗ ∀𝑖 ∈ {𝑎, 𝑚}.

Proof.  See Appendix B. □

According to Lemma  1, suppliers enjoy a larger outside option in the absence of legal contract enforcement. The possibility 
of reverse engineering renders knowledge absorption more attractive, whereas it is excluded and punished by law under legal 
enforcement. The outside option increases the incentives to invest by making it possible for suppliers to use the technology for their 
own use, resulting in 𝜁∗𝐻 > 𝜁∗𝐿 > 𝜁

∗.
Turning to the share offered to the supplier, with contract enforcement making participation mandatory, only the incentive 

constraint, 𝛼̄, is binding. As 𝛼̂𝑖 is high in low technology sectors, it is easier to satisfy the participation constraint under enforcement, 
retaining a higher share of the rents. Similarly, a high 𝛼̃𝑖 in high technology sectors makes it possible to offer a lower share, as 
participation is guaranteed by enforcement. By comparing informal and legal enforcement, we can observe changes in the returns 
received by suppliers, such that,

Lemma 2.  Legal contract enforcement reduces the 𝛼-share offered in both low and high technology sectors.

Proof.  See Appendix B. □

5.1. Contract enforcement and supplier relations

We can now proceed by evaluating the impact of contract enforcement on the value of the relationship with a supplier, given 
the proportion of individualistic agents, under each derived organizational structure.

5.1.1. Low technology
Let us start with low technology sectors, for which Proposition  1 states that integration (outsourcing) prevails when 𝜆 < 𝜆̂ (𝜆 > 𝜆̂). 

Comparing the payoff of a relationship with and without enforcement yields E[𝛱]𝑖𝑙 > 𝛱̄ and E[𝛱]𝑜𝑙 > 𝛱̄ if and only if the degree 
of individualism in the society is such that 

𝜆 < 𝜆̄𝑖𝑙 = 1 −
(1 − 𝛼̄) ▵ 𝑥̄

(1 − 𝛼̂𝐿) ▵ 𝑥𝑖 (1 − 𝑃 )
, (18)

and 

𝜆 > 𝜆̄𝑜𝑙 =
(1 − 𝛼̄) ▵ 𝑥̄− ▵ 𝑥𝐿(1 − 𝛼̂𝐻 ) (1 − 𝑃 )
(1 − 𝛼̂𝐻 )(▵ 𝑥𝐻− ▵ 𝑥𝐿) (1 − 𝑃 )

, (19)

for the integration and outsourcing contracts respectively.
Consider first the case of integration, in which only the L-type invest. Inequality (18) suggests that 𝜆̄𝑖𝑙 is small in low technology 

sectors, as we know from Lemma  2 that the initial share 𝛼̂𝑖 is high and 𝛼̄ relatively low. To the extent that 𝜆̄𝑖𝑙 < 𝜆̂ holds, legal 
enforcement makes it possible to induce knowledge absorption by the (more productive) H-type through a lower profit share. This 
can benefit the HQ if the proportion of H-type agents who are persuaded to invest is large enough to compensate for reduced 
investment by the L-type due to the elimination of their outside option as per Lemma  1, which is the case if 𝜆 > 𝜆̄𝑖𝑙. We can state 
that:

Proposition 3.  For an integration contract in low technology sectors, HQ’s expected payoff is larger with legal enforcement if it induces a 
large proportion of individualistic suppliers to invest (𝜆̄𝑖𝑙 < 𝜆 < 𝜆̂).

Proof.  Follows from Eqs. (12), (16), (17), (18) and Appendix B. □

In low technology sectors, contract enforcement results in underinvestment by the L-type in the intensive margin, whereas it 
makes the highly productive H-type also invest for a lower share of profits. This increases the value of the relationship when the 
proportion of individualistic suppliers is larger, which at the same time mitigates losses from underinvestment by a lower proportion 
of the non-individualist type in the extensive margin, 𝜆 > 𝜆̄𝑖𝑙.

Turning to an outsourcing contract, inequality (19) suggests that 𝜆̄𝑜𝑙 is large in low technology sectors since we know from 
Lemma  2 that the initial share 𝛼̂𝑖 is high and 𝛼̄ relatively low. Legal enforcement allows the HQ to share a lower portion of the 
revenues, but according to Lemma  1 also reduces supplier incentives to invest. To the extent that 𝜆̄ > 𝜆̂, enforcement can be 
𝑜𝑙
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Fig. 4. Impact of legal institutions on contractual relations.

beneficial if gains from lower revenues shared dominates losses from depressed supplier incentives to invest. This occurs when the 
proportion of H-type suppliers is large, i.e. 𝜆 < 𝜆̄𝑜𝑙, as the valued added of their investment and therefore the loss brought about by 
the reduced incentives is low. Otherwise, it results in significant underinvestment by the more numerous highly productive H-type, 
making the relationship less attractive to the HQ. Hence,

Proposition 4.  For an outsourcing contract in low technology sectors, HQ’s expected payoff is larger with legal enforcement in the presence 
of a low proportion of individualistic suppliers through a lower share offered without a large drop in supplier investment (𝜆̄𝑜𝑙 > 𝜆 > 𝜆̂).

Proof.  Follows from Eqs. (12), (16), (17), (19) and Appendix B. □

The comprehensive illustration of low technology sectors is depicted in Fig.  4, where we can observe that the impact of legal 
enforcement on the value of the relationship is non-linear in the pervasiveness of individualism in the society. With integration, 
contract enforcement is a remedy to induce investment by individualistic agents when they constitute a sufficient segment of the 
society. The presence of a sound legal system also allows for savings through a lower share offered under outsourcing, provided the 
proportion of individualists is not so high that losses from reduced incentives dominate.

5.1.2. High technology
We know from Proposition  2 that in high technology sectors an integration (outsourcing) contract prevails when 𝜆 > 𝜆̃ (𝜆 < 𝜆̃). 

Recall that in these sectors returns to supplier investment is large and at the same time there exists a high risk of infringement. An 
environment without enforcement is preferred (E[𝛱]𝑖ℎ > 𝛱̄ and/or E[𝛱]𝑜ℎ > 𝛱̄) if and only if the level of individualism is such 
that 

𝜆 > 𝜆̄𝑖ℎ =
(1 − 𝛼̄) ▵ 𝑥̄

(1 − 𝛼̃𝐻 ) ▵ 𝑥𝐻 (1 − 𝑃 )
, (20)

and 

𝜆 > 𝜆̄𝑜ℎ =
(1 − 𝛼̄) ▵ 𝑥̄− ▵ 𝑥𝐿(1 − 𝛼̃𝐿) (1 − 𝑃 )
(1 − 𝛼̃𝐿)(▵ 𝑥𝐻− ▵ 𝑥𝐿) (1 − 𝑃 )

, (21)

for integration and outsourcing contracts respectively.
Under integration only the H-type suppliers respect the terms of the contract. Inequality (20) suggests that 𝜆̄𝑖ℎ is large in high 

technology sectors, as we know from Lemma  2 that the initial share required by suppliers to remain loyal 𝛼̃𝐻  with no enforcement 
is high, and that with legal enforcement 𝛼̄ is relatively low. To the extent that 𝜆̄𝑖ℎ > 𝜆̃, legal institutions prevent infringement by 
the L-type and oblige them to comply with the contract while receiving a lower share of profits. This works to the HQ’s advantage 
if the proportion of non-individualistic suppliers who now invest in the contract rather than in reverse engineering is large enough 
to compensate for the negative effect of enforcement depicted in Lemma  1 on the already participating individualistic suppliers’ 
investment. This occurs when 𝜆 < 𝜆̄𝑖ℎ and can be summarized as

Proposition 5.  For an integration contract in high technology sectors, HQ’s expected payoff is larger with legal enforcement if it deters a 
large proportion of non-individualistic suppliers from infringement (𝜆̃ < 𝜆 < 𝜆̄𝑖ℎ).

Proof.  Follows from Eqs. (13), (16), (17), (20) and Appendix B. □

If instead 𝜆 < 𝜆̃, the share offered to satisfy the participation constraint is higher and resembles an outsourcing contract. Inequality 
(21) suggests that 𝜆̄𝑜ℎ is large in high technology sectors since we know from Lemma  2 that the initial share 𝛼̃𝑖 is high and 𝛼̄ relatively 
low. Here, contract enforcement allows the HQ to retain a higher share of profits due to the low 𝛼̄ without risking the expropriation 
of their technology, and brings benefits when the proportion of the L-type is sufficiently large, i.e. 𝜆 < 𝜆̄𝑜ℎ. With a large enough 𝜆̄𝑜ℎ
in sectors with valuable technology prone to misappropriation such that 𝜆̄𝑜ℎ > 𝜆̃, this threshold is not binding so that enforcement 
results in a larger payoff for the HQ at all low levels of individualism under which outsourcing prevails. We can state that:
8 
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Fig. 5. Impact of legal institutions on contractual relations.

Proposition 6.  For an outsourcing contract in high technology sectors, HQ’s expected payoff is always larger with legal enforcement 
through a lower share offered while ensuring that non-individualistic suppliers adhere to the contract (𝜆 < 𝜆̃ < 𝜆̄𝑜ℎ).

Proof.  Follows from Eqs. (13), (16), (17), (21) and Appendix B. □

The point emphasized in Proposition  6 is that in this case the major advantage of enforcement is that the HQ no longer needs 
to sacrifice the high outsourcing share of profits to assure participation.

The comprehensive illustration of high technology sectors is depicted in Fig.  5. There exists a critical proportion of individualistic 
suppliers below which the valuable nature of the technology in these sectors make it crucial to avoid infringement through legal 
enforcement, 𝜆 < 𝜆̄𝑖ℎ. A higher proportion of these agents instead makes a system of self-regulation preferable as it allows for benefits 
from their larger investment. Enforcement also brings gains on the intensive margin as it allow the HQ to give up a lower share of 
the pie without risking to lose the market to non-individualistic suppliers.

5.2. Duration of contractual relationships

Our simple theoretical framework used a static model to capture the essential elements that influence the impact of legal contract 
enforcement on a principal firm’s profitability of sustaining a relationship amid suppliers with diverse inherent individualistic 
traits. Firms involved in global value chains usually have a large number and a complex network of supplier-buyer relationships. 
Therefore, it is virtually impossible to determine the profitability for each individual supplier relationship, so empirically we use the 
duration/stability of the relationship as a measure of supplier relationship performance. A stable relationship is a crucial aspect of 
supplier relationship performance and involves the commitment of both parties to maintaining a positive long-term relationship (Lai 
et al., 2005). As Chatain (2011) notes, predicting relationship termination is useful when it is not possible to directly observe value 
creation at the relationship level because factors that affect value creation also influence the termination of relationships. Intuitively, 
given the level of individualism in a society and the resulting organizational choice by firms, relationship with a supplier is more 
durable in a legal environment that generates high returns. The firm can choose whether to continue its partnership with a supplier 
or to eventually disrupt the relation and seek alternative more profitable solutions.

Our findings illustrate that the impact of contract enforcement and its interplay with culture (informal enforcement) in 
determining the longevity of a firm’s supplier relationships varies based on the technology content of an industry. Looking at 
the persistence of a contractual relation as an outcome of its profitability, contract enforcement always strengthens relationships 
in high technology industries when there is a low level of individualism in the society. It could instead be detrimental for the 
survival of relationships in more individualistic societies, where informal enforcement plays a major role in preventing opportunistic 
expropriation.

In low technology industries where tangible property rights prevail, pride and law can be complementary in increasing the 
duration of contracts by inducing supplier investment committed to the relationship. For high individualistic values of pride however 
where obligations are met by informal means, enforcement can be redundant and makes the contract less attractive by reducing 
supplier investment. This is because proud agents have a higher level of optimal investment and expect a larger payment from the 
firm. When integration is the outcome for less individualistic societies, the firm keeps a larger share of the profits, not fulfilling 
the incentive constraints of the proud agents. Legal enforcement of contracts therefore corrects for the underinvestment by proud 
agents. Formal institutions become beneficial when the proportion of proud agents induced to invest is sufficiently large, but not so 
high as to trigger a switch to outsourcing as the preferred organizational form. In this context, a higher degree of pride and legal 
contract enforcement are complements in reinforcing the continuity of relationships.

In what follows, we present the data and proceed with the empirical verification of the model predictions. We first investigate how 
firms’ integration versus outsourcing decision for their sourcing transactions are influenced by cultural dimension of individualism 
across supplier countries of inputs with different technological intensity. We then examine how legal contract enforcement and the 
level of individualism in the source country interact in impacting the longevity of sourcing relationships in product-market pairs.
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6. Empirical investigation

6.1. Data

The basis of our empirical analysis lies on the distinction between culture and legal institutions. Individualism is a key cultural 
dimension in cross-cultural studies (Gorodnichenko and Roland, 2011), the measurement of which was proposed by Hofstede (2001, 
2011) at national level. As discussed in the introduction, in our framework it captures an individual’s value for self-achievement that 
manifests itself as a sense of pride, forfeited when misappropriating accomplishments by others.7 Our other key independent variable 
is a proxy for the quality of contract enforcement, property rights, and courts, which can be measured by rule of law (Alesina and 
Giuliano, 2015) using World Bank (2015) governance indicators.

We conduct our empirical analysis on transaction-level trade data for the population of Slovenian firms. The trade transaction 
data are provided by the Statistical Office of the Republic of Slovenia (SORS) and include transactions at the most detailed 8-digit 
level of the European Combined Nomenclature (hereinafter CN) classification covering the 2002–2010 period. Using the unique 
firm identifiers, the transaction-level trade database is merged with (i) detailed information on the direction of firms’ cross-border 
FDI outflows provided by the Bank of Slovenia and (ii) firms’ financial statements data from the Agency for Public Legal Records 
and Related Services (APLR). Hence, we have at our disposal firms’ annual import transactions from partner countries as well 
as their outward FDI positions in the respective host partner countries. Additionally, we use a database on the performance of the 
foreign affiliates of Slovenian firms provided by the Bank of Slovenia, which contains further information on affiliates’ performance, 
including core industry of activity. This database is only available since 2007. However, we have no information on whether an 
individual trade transaction takes place within a firm, i.e. between a Slovenian headquarter and its subsidiary. In our final sample, we 
have 8,652 firms that performed almost 1.8 million product-market-specific import transactions from 63 different sourcing countries. 
Table  A.1 in Appendix  A presents descriptive statistics for firms in the sample during the 2002–2010 period. On average, a firm 
from our dataset is 13 years old and employs 60 workers. It generates around 28% of its revenues in foreign markets with average 
value added per employee exceeding 40,000 EUR and debt to assets ratio around 65%.

For the purpose of the analysis, we define products at the 6-digit level of product group CN classification that fully complies with 
the 6-digit HS code.8 Based on product HS codes, we group import transactions into high-tech and low-tech transactions according 
to their technology intensity. We use the Eurostat classification which, in line with the OECD, defines high-tech products as those 
with a high share of R&D expenditure in total sales. The groups categorized as high-tech are aggregated based on the Standard 
International Trade Classification (SITC) at the three- to five-digit level, which we then translate into the HS classification codes 
that we use in our dataset.9 Some of the key characteristics of the product-market specific import transactions are shown in Table  1. 
The prevailing type of import transactions are low-tech, while high-tech products account slightly over 8% of HS6 product-market 
specific import transactions. High-tech product-market specific import spells are on average shorter lasting with around 43% of 
import termination observations in the sample compared to 35% in case of low-tech imports. Average length of specific HS6 product 
import spell from specific market is below 2 years for high-tech products, while the average longevity od low-tech import spells is 
above 2 years. Furthermore, the share of vertically integrated import relations (the categorization into integrated and outsourced 
inputs is explained in the next section) is lower for the group of high-tech products compared to the low-tech ones, 0.02 and 0.05% 
respectively. One point of particular interest is that the high-tech inputs are on average sourced from countries’ with higher value 
of both rule of law and individualism.

Composition of the sample with respect to the length of product-market specific import spells are presented in Table  2. The 
median spell length is 1 year for both low- and high-tech spells, with only 30% of low-tech and 25% of high-tech spells, respectively, 
exceeding 2 years. The longest product-market specific import spells in our sample are 7 years long and occur in 1.28 per cent of 
cases for low-tech goods and 1.08 per cent for high-tech ones.

Fig.  6 shows the Kaplan–Meier import survival estimates10 for the sample split between high- and low-tech import spells (left 
panel) and transactions being integrated and those that were outsourced (right panel). Foremost, it is evident that the import survival 
rates are higher for low-tech transactions than high-tech ones, more so in the initial years when termination rates are noticeably 
higher for the high-tech transactions. The difference in survival rates is even more evident between the two organizational modes, 
with much higher survival rates in case of integrated transactions. Integration relationship is associated with around 15 percentage 
point higher survival rate after the first year of the product- market importing spells.

7 In collectivism, there would be no psychological disutility in copying an innovator’s intellectual property as it is perceived as a communal good. Individualism 
is however not necessarily the counterpart of collectivism and that they are often treated as two independent dimensions (Man and Lam, 2003; Oyserman et al., 
2002).

8 In 2007, the HS classification underwent a substantial revision, therefore it was necessary to pair the HS6 2007 and HS6 2002 codes. In converting the 
HS2007 to HS2002 codes, we rely on Beveren et al. (2012) concordance approach but assign one single code of the HS 2002 edition to each HS 2007 code. This 
requires certain simplifications where the HS 2007 code is the result of either merging (1-to-n type of relationship) or splitting and merging (n-to-n relationship) 
of several codes in the previous 2002 classification. In this case, we follow the United Nations Statistics Division (2009) and give priority to one subheading 
among several with the same code as the HS 2007 subheading (if one exists). The retained code rule is based on the general World Customs Organization’s 
practice to only retain the existing code if no substantial changes have been made to its scope.

9 A detailed list of high-tech product category groups as classified by the Eurostat is publicly available for consultation at this link: https://ec.europa.eu/eo-
stat/cache/metadata/Annexes/ hteesmsan4.pdf. Further classification details can be found at https://ec.europa.eu/eurostat/ cache/metadata/en/htecesms.htm.
10 The Kaplan–Meier estimator is a non-parametric statistic used to estimate the survival function from lifetime data. In this instance it is used to depict the 

survival of product-market specific import spells. The probability that an product-market specific import relationship survives longer than t periods is given by 
𝑆(𝑡) =

∏

(1 − 𝑑𝑖 ), where 𝑑 ∕𝑛  is the share of terminated import transactions at time 𝑡 .
𝑖∶𝑡𝑖≤𝑡 𝑛𝑖 𝑖 𝑖 𝑖
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Table 1
Summary statistics for low- and high-tech import transactions, 2002(2007)-2010.
Source: Statistical Office, Bank of Slovenia. Hofstede (2001) and World Bank (2015).
 Low-tech transactions High-tech transactions
 Obs Mean Std. Dev. Obs Mean Std. Dev. 
 Import transaction termination 1,643,023 0.3481 0.4764 145,519 0.4263 0.4945  
 Length of import spell 1,096,205 2.1308 1.5464 100,978 1.9375 1.4385  
 Integration 689,389 0.0005 0.0223 55,751 0.0002 0.0140  
 Rule of law 1,643,023 1.2684 0.6608 145,519 1.3865 0.5980  
 Culture IDV 1,643,023 65.3640 14.3505 145,519 66.4231 15.5808  

Table 2
Composition of product-market importing spells.
Source: Statistical Office of Republic of Slovenia.
 Low-tech transactions High-tech transactions All transactions
 Length of No. of Share No. of Share of No. of Share of 
 import spell observations of total observations total observations total  
 1 582,105 53.10 59,873 59.29 641,978 53.62  
 2 183,035 16.70 15,908 15.75 198,943 16.62  
 3 124,576 11.36 10,258 10.16 134,834 11.26  
 4 88,275 8.05 6,569 6.51 94,844 7.92  
 5 62,540 5.71 4,406 4.36 66,946 5.59  
 6 41,604 3.80 2,870 2.84 44,472 3.71  
 7 14,072 1.28 1,094 1.08 15,166 1.27  
 Total 1,096,205 100 100,978 100 1,197,183 100  

Fig. 6. Kaplan–Meier import survival estimates by technology intensity and organizational mode.
Source: Statistical Office of Republic of Slovenia

6.2. Estimates on culture and firm organization

We start the empirical analysis with firm’s organization decision in terms of integration versus outsourcing of inputs. Integration 
decision is observed at the firm’s individual import transaction level of HS6 product-market specific pairs. The dependent variable in 
empirical model is a binary indicator (𝐼𝑛𝑡𝑒𝑔𝑟𝑎𝑡𝑖𝑜𝑛𝑖ℎ𝑗𝑡) reporting whether or not in year 𝑡 firm 𝑖 imports input ℎ from source country 
𝑗 within the firm’s boundaries.

In forming the integration decision variable, we need to overcome the general problem of lack of explicit information on which 
transactions are carried out within firm boundaries and which at arm’s length. In tackling this issue, we combine trade transaction 
data and firm data on outward FDI positions where the former allows us to define the set of a firm’s inputs sourced from abroad 
while the latter tells us in which host countries a firm has affiliates, if any, and what the affiliates’ core activities are. In line 
with Alfaro et al. (2019) and Bolatto et al. (2023), we regard as traded ’intra-firm’ or ’integrated’ the inputs a parent firm imports 
from an affiliate’s host country that are classified under the core activity of the affiliate. More specifically, inputs that a firm sources 
from its affiliate’s host country are regarded as ’integrated’ if classified under the core activity of the affiliate at the 4-digit industry 
11 
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level, whereas all other inputs that the firm imports from that country are considered as ’outsourced’. Doing this also accounts for 
the fact that a firm may engage in both integration and outsourcing in a given location.11

Propositions  1 and 2 show that the effect of individualism on the organizational mode is the opposite for low and high technology 
sectors. The propositions are summarized into the following testable prediction:

Testable Prediction 1.  A higher level of individualism in the society decreases the propensity to integrate in low technology sector and 
increases it for high technology sector.

The integration variable defined above allows us to estimate the regression model at the most disaggregated firm-product-country 
level. In this first step, we investigate Testable Prediction  1 that links firm organization decision to the level of individualism in 
sourcing country and the technology intensity of the inputs within the following augmented empirical specification: 

𝑃𝑟(𝐼𝑛𝑡𝑒𝑔𝑟𝑎𝑡𝑖𝑜𝑛𝑖ℎ𝑗𝑡) = 𝛽0 + 𝛽1𝐶𝑢𝑙𝑡𝑢𝑟𝑒𝐼𝐷𝑉𝑗𝑡 + 𝛽2𝐻𝑖𝑔ℎ𝑇 𝑒𝑐ℎℎ + 𝛽3𝐻𝑖𝑔ℎ𝑇 𝑒𝑐ℎℎ x 𝐶𝑢𝑙𝑡𝑢𝑟𝑒𝐼𝐷𝑉𝑗𝑡
+𝑋′

𝑖𝑡𝛽4 +
∑

𝛽5,𝑘𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦𝑘 +
∑

𝛽6,𝑗𝐶𝑜𝑢𝑛𝑡𝑟𝑦𝑗 +
∑

𝛽7,𝑡𝑌 𝑒𝑎𝑟𝑡 + 𝜇𝑖ℎ𝑗𝑡, (22)

 where explanatory variables are transaction-specific, sourcing country-specific, and firm-specific. Import transactions are charac-
terized by their technology intensity which is verified through HighTech dummy variable, as explained in the previous section.

The empirical specification includes the measure of individualism (CultureIDV). In line with Testable Prediction  1, we expect 
degree of individualism in society to affect the propensity to integrate low and high-tech goods in the opposite way. The divergent 
impact of culture between the high- and low-tech sectors is tested by inclusion of their interaction term (𝐻𝑖𝑔ℎ𝑇 𝑒𝑐ℎ x 𝐶𝑢𝑙𝑡𝑢𝑟𝐼𝐷𝑉 ) 
which is predicted to be significant and positive.

Vector 𝑋𝑖𝑡 contains standard firm-specific controls: age, size, capital intensity of production, labour productivity, export 
propensity and financial leverage. Size (𝑆𝑖𝑧𝑒𝑖𝑡) is measured by the number of employees. Age (𝐴𝑔𝑒𝑖𝑡) refers to years passed since the 
year of foundation reported in the Business Register of the Republic of Slovenia. Capital-intensity (𝐾𝑖𝑛𝑡𝑒𝑛𝑠𝑖𝑡𝑦𝑖𝑡) is measured by fixed 
assets per worker, Labour productivity (𝐿𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑣𝑖𝑡𝑦𝑖𝑡) is defined as value added per employee. Export propensity (𝐸𝑥𝑃𝑟𝑜𝑝𝑒𝑛𝑠𝑖𝑡𝑦𝑖𝑡) 
is measured by the share of exports in total sales, while financial leverage as debt-to-assets ratio (𝐷𝑒𝑏𝑡∕𝑎𝑠𝑠𝑒𝑡𝑠𝑖𝑡). However, these firm-
level variables may not be entirely exogenous because if a firm starts downscaling its product-market import portfolio before closing, 
these variables may change, and this change might be a predictor of the import termination decision. We therefore use lagged values 
of these variables in the model specifications. 𝐿𝑛 prefixes in variable names denote the natural logarithm of a particular variable. 
We also include sets of (i) annual dummy variables to control for macroeconomic shocks; (ii) partner country dummies to account 
for country-specific time-invariant effects; and (iii) industry-specific effects, where a firm’s industry affiliation is based on its core 
export product at the one-digit level of the HS classification.

With the binary outcome variable, integration model is estimated as probit regression, in which inverse standard normal 
distribution of the probability is modeled as a linear combination of the predictors. Probit estimator has been chosen over linear 
probability model since probability of integration is low compared to outsourcing; namely when probabilities are close to 0 or 
1 linear probability model can yield probabilities that lie outside the 0 − 1 range. We test for the issue of heteroscedasticity and 
when Wald’s test for heteroscedasticity rejects the null hypothesis of homoscedastic variance (i.e. 𝐻0 ∶ 𝑙𝑛(𝜎𝑖2) = 0) we apply a 
maximum-likelihood heteroscedastic probit model that generalizes probit model by allowing the scale of the inverse link function 
to vary from observation to observation as a function of the independent variables (a firm size). Secondly, to account for unobserved 
heterogeneity at the firm-product-country level we opt for random effects probit model that explicitly exploits the panel structure 
of our data where unit of observation refers to import transaction of firm in a particular country. Since we cannot control for these 
effects in the pooled probit model, this panel approach allows controlling for everything that remains constant during the sample 
period with a firm’s import transaction in particular product-country pair, i.e. firm-product-market fixed effects. In the random effects 
model, firm-country-product specific effects are assumed a random variable that is uncorrelated with the explanatory variables.

Table  3 shows results for probability of integration decision both for all import transactions and subsample of intermediate and 
capital goods, while Table  4 presents the marginal effects of individualism for low- and high-tech transactions corresponding to 
specifications from Table  3. Columns (1–4) in Table  3 report the results of the probit model with robust standard errors adjusted 
for firm clusters. As Wald’s test fails to reject the null hypothesis of homoscedastic variance, ordinary pooled probit results are 
reported. The last two columns (5–6) instead present the results estimated by the random effects probit model controlling for 
unobserved heterogeneity for each firm-country-product that is invariant over time. The likelihood-ratio test confirms the importance 
of unobserved heterogeneity in these specifications.

The results from Table  3 show that propensity to integrate is significantly lower for high-tech supplies compared to low-tech 
ones but less so in societies with a higher degree of individualism. The interaction of individualism with the dummy variable for 
technology intensity is positive and highly significant, suggesting that negative effect of higher level of individualism on integration 
is reduced for the high-tech inputs across all specifications. The differing effect of culture on the organizational mode for low and 
high technology intensive inputs is in support of Testable Prediction  1. Since the magnitude of the interaction effect depends on 

11 If a firm has no FDI in a country, all imports coming from that country are regarded as ’outsourced’. We link the core activity of an affiliate and imported 
inputs by the parent company by first adopting the RAMON concordance from 6-digit HS 2002 to 4-digit CPA 2002 classification, and subsequently from CPA 
2002 to NACE Rev.1 at the 4-digit level based on the direct linkage in the structure of these two classifications. For manufactured goods, the elements of the 
CPA product classification are based on the HS classification.
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Table 3
Probit and random effects probit (RE probit) model of vertical integration at firm-input-market level for pooled sample and subsample of 
intermediate and capital goods.
 (1) (2) (3) (4) (5) (6)  
 integration integration integration integration integration integration  
 probit probit probit probit RE probit RE probit  
 all goods all goods intermediates intermediates all goods intermediates 
 CultureIDV −0.006 −0.438*** −0.009** −0.345* −0.029*** −0.057***  
 (0.004) (0.138) (0.005) (0.190) (0.009) (0.015)  
 HighTech −2.585** −1.794*** −2.570** −2.391*** −11.19*** −12.31***  
 (1.096) (0.673) (1.108) (0.884) (2.819) (3.853)  
 HighTech#CultureIDV 0.037** 0.0244** 0.038** 0.035*** 0.164*** 0.191***  
 (0.016) (0.010) (0.016) (0.013) (0.040) (0.052)  
 Constant 3.299 34.77*** 2.587 25.765 10.47*** 3.805  
 (2.146) (12.54) (2.565) (17.286) (3.886) (6.426)  
 Time fixed eff. X X X X X X  
 Industry fixed eff. X X X X X X  
 Country fixed eff. X X  
 Country-specific controls X X X X  
 Firm-specific controls X X X X X X  
 Log likelihood −2980 −2665 −2062 −1810 −1866 −1210  
 Wald test 𝜒2(23) = 𝜒2(41) = 𝜒2(21) = 𝜒2(34) = 𝜒2(23) = 𝜒2(21) =  
 357.7*** 997.2*** 388.4*** 855.2*** 401.4*** 377.3***  
 Likelihood-ratio test; / / / / 2227*** 1703***  
 𝜌 = 0 ∶ 𝜒2(1)  
 (𝑃𝑟𝑜𝑏 > 𝜒2)  
 Observations 976,799 884,185 615,886 497,688 976,799 615,886  
 No. firm_market_product 534,812 352,559  
 Pseudo R2 0.26 0.33 0.29 0.36  
Notes: The table above reports results of probit regressions with the dependent variable 𝐼𝑛𝑡𝑒𝑔𝑟𝑎𝑡𝑖𝑜𝑛𝑖ℎ𝑗𝑡, which takes the value 1 if firm 𝑖 integrates 
input ℎ from country of origin 𝑗 within the firm’s boundaries in year 𝑡. The firm-level controls include 𝑆𝑖𝑧𝑒𝑖𝑡, 𝐴𝑔𝑒𝑖𝑡, 𝐾𝑖𝑛𝑡𝑒𝑛𝑠𝑖𝑡𝑦𝑖𝑡, 𝐿𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑣𝑖𝑡𝑦𝑖𝑡, 
𝐸𝑥𝑃𝑟𝑜𝑝𝑒𝑛𝑠𝑖𝑡𝑦𝑖𝑡, 𝐷𝑒𝑏𝑡∕𝑎𝑠𝑠𝑒𝑡𝑠𝑖𝑡. The country-level controls: 𝑙𝑛𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒𝑗 , 𝑙𝑛𝐺𝐷𝑃𝑗𝑡, 𝑙𝑛𝐺𝐷𝑃𝑝𝑐𝑗𝑡. Column (1) shows the results of the probit model with 
time and industry fixed effects, as well as firm-level and country-level control variables, for all import transactions. The specification in column 
(2) contains country fixed effects instead of country-level controls for all import transactions. The specifications in columns (3) and (4) are 
only carried out for the sub-sample of imports of intermediate and capital goods. Columns (5) and (6) show the results of the random effects 
probit model with time and industry fixed effects as well as firm-level and country-level control variables for all import transactions and for 
the subsample of intermediate and capital goods respectively. Robust std. err. in round brackets, adjusted for firm clusters in probit models; 
***𝑝 < 0.01, **𝑝 < 0.05, *𝑝 < 0.1.

Table 4
Average marginal effects of individualism based on technology intensity for specifications from Table  3.
 (1) (2) (3) (4) (5) (6)  
 CultureIDV CultureIDV CultureIDV CultureIDV CultureIDV CultureIDV  
 probit probit probit probit RE probit RE probit  
 all goods all goods intermediates intermediates all goods intermediates 
 Low tech −9.0e−6 −0.00063*** −0.00002*** −0.00061* −6.7e−6** −0.00001***  
 (5.8e−6) (0.0002) (5.8e−6) (0.0003) (2.1e−6) (2.1e−6)  
 High tech 0.00002 0.0003 0.00003 −0.0004 0.00002** 0.00002**  
 (0.00002) (0.0002) (0.0002) (0.0003) (8.9e−6) (0.00001)  
 Time fixed eff. X X X X X X  
 Industry fixed eff. X X X X X X  
 Country fixed eff. X X  
 Country-specific controls X X X X  
 Firm-specific controls X X X X X X  
Notes: The table reports the average marginal effects of individualism on the probability of integration for high-tech and low-tech transactions 
for the specifications in Table  3. Robust std. err. in round brackets, adjusted for firm clusters in probit models; ***𝑝 < 0.01, **𝑝 < 0.05, *𝑝 < 0.1.

all covariates in the model, the interaction effect in probit models cannot be evaluated simply by looking at the sign, magnitude, 
and statistical significance of the coefficient on the interaction term, as pointed out by Ai and Norton (2003).12 Hence, we provide 
in Table  4 estimates of marginal effects of individualism for low- and high-tech transactions for the specifications from Table  3. 
In line with Proposition  1 and Testable Prediction  1, the average marginal effect of individualism on the probability of integration 
is negative for the low-tech transactions in all specifications but one (column 1), while the impact of individualism on integration 

12 Moreover, regression coefficients in probit models cannot be interpreted as simple slopes as in ordinary linear regressions, but in terms of Z-scores (i.e., as 
changes in Z-score for one unit increase in the explanatory variable).
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probability is less significant for high-tech inputs, but becomes significantly positive, as predicted by Proposition  2, in random effect 
probit specifications in columns 5 and 6. The results thus lend support for our prediction that higher level of individualism in the 
society decreases the propensity to integrate in low-tech sector and tends to increase it for high-tech sector.

As for the firm-specific control variables, larger and older firms with higher export propensity are more likely to integrate input 
supplier in all specifications. The effects of other firm-specific control variables are less clear-cut. While labour productivity tends to 
decrease the likelihood of vertical integration, firm’s capital intensity becomes positively associated with the incidence of integration 
in random effects specifications. Lastly, no evidence is found for the significant role of financial leverage in firm organization 
decision. Among country-specific ‘gravity’ controls, the likelihood of integration of import transactions decreases with the level 
of economic development and remoteness of the sourcing country whereas the impact of GDP is less robust and insignificant for the 
intermediate and capital good subsample.13

6.3. Evidence on contract enforcement and survival of relationships

Given the relationship observed between culture and organizational mode in Propositions  1 and 2, we are now in the position 
to test the predictions obtained in Propositions  3–6 regarding the impact of contract enforcement on the duration of supplier 
relationships. Considering the entire spectrum of individualism, we expect to find contract enforcement beneficial for an intermediate 
range of individualism in low-tech sectors, and detrimental for the relationship under high values of individualism in high-tech 
sectors as summarized in the following two testable predictions:

Testable Prediction 2.  For low-tech transactions, stricter contract enforcement initially reinforces the positive impact of individualism on 
longevity of product-market specific supplier relationship and counters it after a certain threshold (in an inverted U-shape manner).

Testable Prediction 3.  For high-tech transactions, stricter contract enforcement decreases the positive impact of individualism on longevity 
of the product-market specific relationships.

We start with survival analysis to test the role of formal contract enforcement and its interplay with culture in longevity of 
sourcing a particular product-market pair (i.e. product-market import spell duration). In the survival analysis, our unit of observation 
is a firm’s import spell of a certain product from a particular market. We define an import spell as a period of importing, that is, 
the number of years of importing a given HS6 product from a specific market between the first and last observed year of the firm’s 
particular product-market import spell in our database.

Related to firm termination of certain product-market node, we define the hazard rate as the probability of the cessation of 
imports conditional on import survival (in a particular product-market pair) up to that period. As with any sample period, our data 
are subject to left- and right-censoring. Left-censoring occurs for firms that are already importing in the initial year of the sample, 
meaning that we cannot establish the starting point of those spells. To deal with this issue, we only consider those import spells that 
started within our period and, hence, exclude spells present in the initial year of our period, i.e. in the year 2002. Right-censoring, 
on the other hand, occurs at the end of the sample as we cannot determine when or whether the spell ended. Hence, the size of our 
sample is reduced by 2 years.

Although firm termination from a product-market pair may occur at any particular instant in time (as the stochastic processes 
occur in continuous time), the annual format of the dataset means that survival times have to be grouped into discrete annual 
intervals, i.e. known as interval censored data. We estimate complementary log–log model (𝑐𝑙𝑜𝑔𝑙𝑜𝑔) which is according to Jenkins 
(2005) the most commonly used discrete-time model for dealing with intrinsically continuous but grouped data. The underlying 
assumption of the proportional hazard model is that the hazard rate depends only on time at risk, so-called baseline hazard 𝜃𝑐 (𝑡) and 
on explanatory variables affecting the hazard independently of time exp(𝛽′𝑋). The hazard rate function is defined as the probability 
of failure in interval 𝑗 and 𝑗 + 1 divided by the probability of surviving at least until 𝑗. Following Prentice and Gloeckler (1978), 
the discrete-time hazard function takes the following form when complementary log–log distribution is assumed: 

ℎ(𝑗,𝑋𝑖𝑗 ) = 1 − exp[− exp(𝛽0 + 𝛽′𝑋𝑖𝑗 + 𝛾𝑗 )] (23)

where ℎ(𝑗,𝑋) indicates the interval hazard for the period between beginning and the end of the 𝑗th interval (year) and 𝛾𝑗 is 
interval baseline hazard defined as log of the difference between the integrated baseline hazard 𝜃𝑐 (𝑡) evaluated at the end of the 
interval (𝛼𝑗−1; −𝛼𝑗) and the beginning of the interval, 

𝛾ℎ(𝑗,𝑋𝑖𝑗 ) = 𝑙𝑜𝑔 ∫

𝛼𝑗

𝛼𝑗−1
𝜃0(𝑡)𝑑𝑡 (24)

The dependent variable in our import survival model is a binary variable 𝐼𝑀𝑡𝑒𝑟𝑚𝑖ℎ𝑗𝑡 that takes the value 1 in the last observed 
year of firm i’s imports of 6−digit HS product ℎ from market 𝑗 and 0 as long as it remains importing that product from the source 
country. The terminated spells are assumed to suffer an exit shock in 𝑡 (assume value 1 in period 𝑡). Right-censored observations, 
where the exporting spell is ongoing in the last period of our sample or left-censored spells, which are continuing from the pre-sample 
period are excluded.

13 The results are not reported in Table  3 to allow a more transparent arrangement of the tables.
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Import survival model is estimated separately for low and high-tech import spells to match the theoretically predicted divergent 
effect of contract enforcement and its interaction with individualism in dependence of technological intensity. According to testable 
prediction TP2, persistence of low-tech spells responds to presence of individualism and its interaction with the formal contract 
enforcement mechanisms in non-linear way, while high-tech import spells are predicted (testable prediction TP3) to be linearly 
related with formal and informal contract enforcement. Given these predictions, import survival models for low- and high-tech 
import transactions, respectively, are specified in the following way:

𝑃𝑟(𝐼𝑀𝑡𝑒𝑟𝑚𝑖ℎ𝑗𝑡) = 𝛽0 + 𝛽1𝐼𝑀𝑠𝑝𝑒𝑙𝑙𝑖ℎ𝑗𝑡 + 𝛽2𝑅𝑢𝑙𝑒𝐿𝑎𝑤𝑗𝑡 + 𝛽3𝐶𝑢𝑙𝑡𝑢𝑟𝑒𝐼𝐷𝑉𝑗𝑡 + 𝛽4𝐶𝑢𝑙𝑡𝑢𝑟𝑒𝐼𝐷𝑉 2
𝑗𝑡

+ 𝛽5𝑅𝑢𝑙𝑒𝐿𝑎𝑤𝑗𝑡 x 𝐶𝑢𝑙𝑡𝑢𝑟𝑒𝐼𝐷𝑉𝑗𝑡 + 𝛽6𝑅𝑢𝑙𝑒𝐿𝑎𝑤𝑗𝑡 x 𝐶𝑢𝑙𝑡𝑢𝑟𝑒𝐼𝐷𝑉 2
𝑗𝑡 +𝑋

′
𝑖𝑡𝛽7

+
∑

𝛽8,𝑘𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦𝑘 +
∑

𝛽9,𝑗𝐶𝑜𝑢𝑛𝑡𝑟𝑦𝑗 +
∑

𝛽10,𝑡𝑌 𝑒𝑎𝑟𝑡 + 𝜇𝑖ℎ𝑗𝑡 (25)
𝑃𝑟(𝐼𝑀𝑡𝑒𝑟𝑚𝑖ℎ𝑗𝑡) = 𝛽0 + 𝛽1𝐼𝑀𝑠𝑝𝑒𝑙𝑙𝑖ℎ𝑗𝑡 + 𝛽2𝑅𝑢𝑙𝑒𝐿𝑎𝑤𝑗𝑡 + 𝛽3𝐶𝑢𝑙𝑡𝑢𝑟𝑒𝐼𝐷𝑉𝑗𝑡 + 𝛽4𝑅𝑢𝑙𝑒𝐿𝑎𝑤𝑗𝑡 x 𝐶𝑢𝑙𝑡𝑢𝑟𝑒𝐼𝐷𝑉𝑗𝑡

+𝑋′
𝑖𝑡𝛽5 +

∑

𝛽6,𝑘𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦𝑘 +
∑

𝛽7,𝑗𝐶𝑜𝑢𝑛𝑡𝑟𝑦𝑗 +
∑

𝛽8,𝑡𝑌 𝑒𝑎𝑟𝑡 + 𝜇𝑖ℎ𝑗𝑡

To bring formal institutions along culture (𝐶𝑢𝑙𝑡𝑢𝑟𝑒𝐼𝐷𝑉 ) into our analysis, we use ’rule of law’ (𝑅𝑢𝑙𝑒𝐿𝑎𝑤) from the Worldwide 
Governance Indicators (2015) database as a proxy for formal contract enforcement. Baseline hazard function enters in log(time) 
functional form, i.e. 𝑙𝑛𝐼𝑀𝑠𝑝𝑒𝑙𝑙, whose coefficient is consistently negative indicating that the baseline hazard decreases with 
elapsed survival time. Furthermore, to account for eventual firm-product-market specific unobserved heterogeneity in the model we 
additionally employ random effects cloglog (𝑅𝐸𝑐𝑙𝑜𝑔𝑙𝑜𝑔). Finally, for robustness purpose import survival specifications are estimated 
by probit and random effects probit estimators as well.

6.3.1. Low technology sectors
We first present results of the survival analysis for the subsample of import product-market spells in low-tech sector. Table  5 

shows results for all low-tech imported goods in columns (1–3), while columns (4–6) present results for the subsample of low-tech 
intermediate and capital goods. In the 𝑐𝑙𝑜𝑔𝑙𝑜𝑔 specifications, the coefficients are presented in exponentiated form (𝑒𝑥𝑝(𝑏)) for ease 
of interpretation, which can be interpreted as a hazard ratio (since the 𝑐𝑙𝑜𝑔𝑙𝑜𝑔 model is a discrete-time proportional hazard model). 
All coefficients above the value of 1 indicate an increase in the hazard rate (i.e. a higher probability of import termination as the 
respective regressor increases), while coefficients below 1 indicate a decrease in the underlying hazard (i.e. a lower probability of 
import termination as the respective regressor increases). In all 𝑐𝑙𝑜𝑔𝑙𝑜𝑔 specifications, robust standard errors are adjusted for firm 
clusters.

The coefficient on log spell length (ln(𝐼𝑀𝑠𝑝𝑒𝑙𝑙)) is consistently smaller than unity, therefore indicating that the baseline hazard 
decreases with elapsed survival time. The significant interaction terms between formal contract enforcement proxied by the rule 
of law index on one hand and both linear and quadratic terms of the informal enforcement variable measured by degree of 
individualism on the other hand confirm that the impact of contract enforcement varies with the degree of individualism in a 
non-linear manner as proposed by Testable Predictions 2. The coefficient of below 1 for the linear and above 1 for the ‘‘quadratic’’ 
interaction effect between the rule of law and individualism indicates that the probability of terminating imports decreases with 
stricter contract enforcement at a low degree of individualism, while it increases with contract enforcement above a certain threshold 
of individualism. This non-linear effect suggests that the longevity of product-market-specific supplier relationships follows an 
inverted U-shape and that contract enforcement is most favorable to the longevity of product-market-specific supplier relationships 
in an intermediate range of individualism. According to specification (4) from Table  5, for instance, the peak is around the 
individualism score of 52, which is below the mean value in the sample but above the mean across all countries (45) in Hofstede’s 
database.

The core firm-specific determinants of import survival are largely in line with the theoretical expectations. The results indicate 
that more productive and larger firms with lesser financial leverage are more likely to sustain long-lasting import spells. In contrast, 
results suggest that the likelihood of import termination increases with firm age, capital intensity of its production process and its 
export orientation suggesting higher supplier turn-over in older, capital-intensive and more export-oriented firms. As per ‘‘gravity 
parameters’’ (the source-country’s GDP and GDP per capita and distance between Slovenia and the partner country), we find longer 
duration of product-market specific import transactions from larger and nearby, but less developed markets. To test the robustness 
of complementary log–log results we estimate the specifications from Table  5 also with probit and random effects probit estimators 
and report the results in Table  A.2 in Appendix  A. The probit results are fully in line with the baseline results reported in Table  5, 
without any deviation with respect to the significance and the sign of the regression coefficients.

6.3.2. High technology sectors
We now turn to the survival analysis for the subsample of import product-market spells in high-tech sector. Table  6 shows results 

for all high-tech goods in columns (1–3), while columns (4–6) present results for the subsample of high-tech intermediate and capital 
goods.

The results in Table  6 indicate that both the enforcement of contracts and the degree of individualism in a society tend to 
increase the longevity of product-market-specific import relationships in the high-tech sector, as the coefficients for both rule of law 
and individualism are less than 1, indicating a lower risk of import termination. The coefficient of above 1 for the interaction term 
between formal and informal enforcement also suggests that they attenuate each other to some extent in their positive influence on 
the duration of relationships, which is consistent with Testable Prediction  3. As a result, rule of law increases survival of high-tech 
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Table 5
Complementary log–log import termination hazard model (𝐼𝑀𝑡𝑒𝑟𝑚) at the firm-market-product level for low-tech subsample, (exponentiated 
coefficients).
 (1) (2) (3) (4) (5) (6)  
 cloglog cloglog RE cloglog cloglog cloglog RE cloglog  
 all goods all goods all goods intermediates intermediates intermediates 
 Ln(IMspell) 0.449*** 0.450*** 0.676*** 0.441*** 0.443*** 0.583***  
 (0.004) (0.004) (0.005) (0.004) (0.004) (0.004)  
 RuleLaw 0.859* 2.848*** 0.847*** 0.925 2.468** 0.914*  
 (0.069) (1.089) (0.034) (0.093) (1.054) (0.046)  
 CultureIDV 0.994* 0.949** 0.992*** 0.990** 0.954 0.988***  
 (0.003) (0.023) (0.002) (0.004) (0.031) (0.002)  
 CultureIDV2 1.000 1.0003 1.000* 1.000 1.0002 1.000  
 (0.000) (0.000) (0.0000) (0.000) (0.000) (0.000)  
 RuleLaw#CultureIDV 0.996 0.957*** 0.993*** 0.995 0.960** 0.993***  
 (0.003) (0.015) (0.001) (0.003) (0.018) (0.002)  
 RuleLaw#CultureIDV2 1.0001*** 1.0004*** 1.0001*** 1.0001*** 1.0004** 1.0001***  
 (0.000) (0.000) (0.000) (0.000) (0.000) (0.000)  
 Constant 0.298*** 8.895*** 0.149*** 0.357*** 7.400** 0.211***  
 (0.098) (6.773) (0.019) (0.132) (6.730) (0.034)  
 Time fixed eff. X X X X X X  
 Industry fixed eff. X X X X X X  
 Country fixed eff. X X  
 Country-specific controls X X X X  
 Firm-specific controls X X X X X X  
 Log likelihood −690942 −693146 −688148 −430306 −431728 428615  
 Wald test 𝜒2(30) = 𝜒2(79) = 𝜒2(30) = 𝜒2(30) = 𝜒2(79) = 𝜒2(30) =  
 10776*** 12480*** 31760*** 9250*** 10825*** 26407***  
 Likelihood-ratio test; / / 5589*** / / 3383***  
 𝜌 = 0 ∶ 𝜒2(1)  
 (𝑃𝑟𝑜𝑏 > 𝜒2)  
 Observations 1,096,205 1,102,887 1,096,205 682,438 687,087 682,438  
 No. firm_market_product 619,990 406,392  
Notes: The table reports the exponentiated coefficients of the 𝑐𝑙𝑜𝑔𝑙𝑜𝑔 model for import termination hazard of low tech goods where the dependent 
variable is a binary variable 𝐼𝑀𝑡𝑒𝑟𝑚𝑖ℎ𝑗𝑡, which takes the value 1 if firm 𝑖 ceases its imports of product ℎ from market 𝑗 in the coming year. 
Exponentiated coefficients above the value 1 indicate a higher probability of an import termination, while coefficients below 1 indicate a lower 
probability of an import termination. The firm-level controls include 𝑆𝑖𝑧𝑒𝑖𝑡, 𝐴𝑔𝑒𝑖𝑡, 𝐾𝑖𝑛𝑡𝑒𝑛𝑠𝑖𝑡𝑦𝑖𝑡, 𝐿𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑣𝑖𝑡𝑦𝑖𝑡, 𝐸𝑥𝑃𝑟𝑜𝑝𝑒𝑛𝑠𝑖𝑡𝑦𝑖𝑡, 𝐷𝑒𝑏𝑡∕𝑎𝑠𝑠𝑒𝑡𝑠𝑖𝑡. The 
country-level controls: 𝑙𝑛𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒𝑗 , 𝑙𝑛𝐺𝐷𝑃𝑗𝑡, 𝑙𝑛𝐺𝐷𝑃𝑝𝑐𝑗𝑡. Column (1) shows the results of the 𝑐𝑙𝑜𝑔𝑙𝑜𝑔 model with time and industry fixed effects 
as well as control variables at firm and country level for all import transactions. The specification in column (2) contains country fixed effects 
instead of country-level controls for all import transactions. Specification (3) shows 𝑐𝑙𝑜𝑔𝑙𝑜𝑔 results with random effects with time and industry 
fixed effects as well as firm- and country-level control variables for all import transactions. The specifications in columns (3-6) follow those 
in columns (1-3), but are applied to the subsample of intermediate and capital goods. Robust standard errors in parentheses, adjusted for firm 
clusters in 𝑐𝑙𝑜𝑔𝑙𝑜𝑔 specifications; ***𝑝 < 0.01, **𝑝 < 0.05, *𝑝 < 0.1.

import transactions for low individualism and decreases it in societies with high level of individualism (e.g. the threshold score 
of individualism is around 87 based on specification in column (3) in Table  6). Although controlling for country-specific effects in 
columns (2) and (5) takes away the significance of formal and informal enforcement and their interaction in the 𝑐𝑙𝑜𝑔𝑙𝑜𝑔 model, 
the results based on the ordinary probit model, presented in Table  A.3 in Appendix  A, restore the positive interaction terms also in 
these demanding specifications that include country fixed effects.

The results with respect to the firm-specific and sourcing country-specific (‘‘gravity’’) determinants of import survival are highly 
comparable to the subsample of low-tech transactions, with the only exception of the firm financial leverage which becomes mostly 
insignificant in high-tech subsample. All other conclusions hold for both high-tech and low-tech transactions indicating no significant 
difference in the impact of firm-specific and gravity country-level control variables on the longevity of import transactions.

7. Concluding remarks

Attempting to supplement, complement, or substitute existing informal institutions has its pros and cons. Our analysis focuses 
on the cultural trait of achievement-oriented pride in individualistic agents and its interaction with legal contract enforcement 
on profitability and thereby the duration of buyer–supplier relationships. Our goal is to explore the interaction between law and 
pride-conditioned enforcement, and understand the effectiveness of the former in different cultural environments. We identify 
circumstances in which improving contract enforcing institutions can be beneficial for maintaining supplier relationships and others 
where it may lead to partnership disruption.

To this end, we study the implications of relying on informal institutions as a means of enforcement for buyer–supplier 
relationships and for investments in absorbing and utilizing the acquired technology. Asymmetric information and incomplete 
contracts limit the extent to which norms of pride can facilitate contracts. Agents who engage in business practices with owners 
of intellectual property are heterogeneous in their intents. After acquiring the knowledge, agents may act opportunistically, 
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Table 6
Complementary log–log import termination hazard model (𝐼𝑀𝑡𝑒𝑟𝑚) at the firm-market-product level for high-tech subsample, (exponentiated 
coefficients).
 (1) (2) (3) (4) (5) (6)  
 cloglog cloglog RE cloglog cloglog cloglog RE cloglog  
 all goods all goods all goods intermediates intermediates intermediates 
 Ln(IMspell) 0.481*** 0.482*** 0.744*** 0.483*** 0.485*** 0.634***  
 (0.007) (0.007) (0.021) (0.007) (0.007) (0.014)  
 RuleLaw 0.617*** 0.863 0.523*** 0.651*** 0.747 0.591***  
 (0.035) (0.223) (0.030) (0.040) (0.224) (0.035)  
 CultureIDV 0.991*** 0.980* 0.988*** 0.992*** 0.983 0.990***  
 (0.001) (0.010) (0.001) (0.001) (0.010) (0.001)  
 Rule_law# CultureIDV 1.006*** 1.005 1.008*** 1.005*** 1.008 1.007***  
 (0.001) (0.004) (0.001) (0.001) (0.005) (0.001)  
 Constant 0.269*** 9.302** 0.170*** 0.261*** 3.078 0.176***  
 (0.111) (8.227) (0.062) (0.132) (2.805) (0.075)  
 Time fixed eff. X X X X X X  
 Industry fixed eff. X X X X X X  
 Country fixed eff. X X  
 Country-specific controls X X X X  
 Firm-specific controls X X X X X X  
 Log likelihood −65028 −65908 −64764 −48463 −49187 −48305  
 Wald test 𝜒2(28) = 𝜒2(73) = 𝜒2(28) = 𝜒2(28) = 𝜒2(72) = 𝜒2(28) =  
 4201*** 4975*** 3335*** 3396*** 3872*** 3259***  
 Likelihood-ratio test; / / 527*** / / 318***  
 𝜌 = 0 ∶ 𝜒2(1)  
 (𝑃𝑟𝑜𝑏 > 𝜒2)  
 Observations 100,978 102,843 100,978 75,104 76,638 75,104  
 No. firm_market_product 62,570 48,393  
Notes: The table reports the exponentiated coefficients of the 𝑐𝑙𝑜𝑔𝑙𝑜𝑔 model for import termination hazard for high-tech transactions where the 
dependent variable is a binary variable 𝐼𝑀𝑡𝑒𝑟𝑚𝑖ℎ𝑗𝑡, which takes the value 1 if firm 𝑖 ceases its imports of product ℎ from market 𝑗 in the coming 
year. Exponentiated coefficients above the value 1 indicate a higher probability of an import termination, while coefficients below 1 indicate a 
lower probability of an import termination. The firm-level controls include 𝑆𝑖𝑧𝑒𝑖𝑡, 𝐴𝑔𝑒𝑖𝑡, 𝐾𝑖𝑛𝑡𝑒𝑛𝑠𝑖𝑡𝑦𝑖𝑡, 𝐿𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑣𝑖𝑡𝑦𝑖𝑡, 𝐸𝑥𝑃𝑟𝑜𝑝𝑒𝑛𝑠𝑖𝑡𝑦𝑖𝑡, 𝐷𝑒𝑏𝑡∕𝑎𝑠𝑠𝑒𝑡𝑠𝑖𝑡. 
The country-level controls: 𝑙𝑛𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒𝑗 , 𝑙𝑛𝐺𝐷𝑃𝑗𝑡, 𝑙𝑛𝐺𝐷𝑃𝑝𝑐𝑗𝑡. Column (1) shows the results of the 𝑐𝑙𝑜𝑔𝑙𝑜𝑔 model with time and industry fixed 
effects as well as control variables at firm and country level for all import transactions. The specification in column (2) contains country fixed 
effects instead of country-level controls for all import transactions. Specification (3) shows 𝑐𝑙𝑜𝑔𝑙𝑜𝑔 results with random effects with time and 
industry fixed effects as well as firm- and country-level control variables for all import transactions. The specifications in columns (3-6) follow 
those in columns (1-3), but are applied to the subsample of intermediate and capital goods. Robust standard errors in parentheses, adjusted for 
firm clusters in 𝑐𝑙𝑜𝑔𝑙𝑜𝑔 specifications; ***𝑝 < 0.01, **𝑝 < 0.05, *𝑝 < 0.1.

discouraging the principal from continuing the partnership. Alternatively, they may refrain from making the adequate investment 
necessary for the relationship.

We show how legal and informal enforcement can function as substitutes or complements, depending on the sector’s technological 
characteristics. The framework highlights how effectiveness of the legal enforcement varies with societal individualism, revealing 
the complex dynamics when formal and informal mechanisms coexist. In high-tech sectors, legal enforcement substitutes for the lack 
of psychological costs that deter opportunistic behavior, whereas in low-tech sectors, they could complement each other, especially 
in societies with moderate values of individualism. This sectoral differentiation provides relevant insights into how firms adapt 
business relationships to different legal and cultural environments. The unique dataset allows us to observe organizational decisions 
and duration of supplier relationships across multiple countries and industries, providing robust evidence for our model. Our findings 
offer practical insights by suggesting that strengthening legal frameworks in less individualistic societies may improve trade stability, 
particularly in technology-sensitive industries. In contrast, highly individualistic societies may rely less on legal enforcement, as 
pride already deters underinvestment and opportunistic behavior. These insights could be for designing context-sensitive policies 
that reinforce resilience in global value chains.

The current empirical approach aims to provide general evidence for the theoretical mechanism provided to explore the 
relationship between culture and law. While our study and the data employed have their caveats and limitations, we believe 
it provides a step towards understanding the heterogeneous impact of legal enforcement across different industries and cultural 
environments. There is undoubtedly a need for building and using more contemporary and comprehensive legal and cultural indices 
at more disaggregated levels. An improved cross-cultural measure of pride for example would give further validation to our the 
proposed mechanism of informal institutions. In future work, we also plan to extend the theory to explore the role of religious 
beliefs and adherence in compliance and how they impact the effect of law enforcement on commitment and relational contracts. 
Another obvious avenue of research would be to expand the scope of the analysis, using bilateral data on contracts, trade, and FDI 
at global level.
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Appendix A. Tables

Table A.1
Descriptive statistics of firms in the sample, 2002–2010.
Source: Statistical Office of Republic of Slovenia and Agency of Republic of 
Slovenia for Public Legal Records and Related Services.
 Variable Obs Mean Std. Dev.  
 Firm age 30,235 13.02924 6.850274 
 No. of employees 30,235 59.91288 287.2351 
 Value added per empl. 30,143 41624.18 372910  
 Kapital intensity 30,143 115933.6 4 817607 
 Debt to assets ratio 30,235 0.647328 1.190667 
 Export share 30,235 0.281259 0.314535 

Table A.2
Probit import termination model (IMterm) at the firm-market-product level for low-tech subsample.
 (1) (2) (3) (4) (5) (6)  
 probit probit RE probit probit probit RE probit  
 all goods all goods all goods intermediates intermediates intermediates 
 RuleLaw 0.087 0.829*** −0.093** 0.181* 0.800** 0.033  
 (0.075) (0.287) (0.046) (0.093) (0.329) (0.065)  
 CultureIDV 0.001 −0.058*** −0.006*** −0.006 −0.063** −0.013***  
 (0.004) (0.022) (0.002) (0.004) (0.031) (0.003)  
 CultureIDV2 −0.0001* 0.0003* −6.0e−05*** −0.000 0.0003 0.000  
 (0.000) (0.000) (1.9e−05) (0.000) (0.000) (0.000)  
 RuleLaw# CultureIDV −0.010*** −0.035*** −0.011*** −0.012*** −0.036** −0.015***  
 (0.003) (0.012) (0.002) (0.003) (0.014) (0.002)  
 RuleLaw# CultureIDV2 0.0001*** 0.0004*** 0.0002*** 0.0001*** 0.0004*** 0.0002***  
 (0.000) (0.000) (1.4e−05) (0.000) (0.000) (0.000)  
 Constant 0.846*** 3.037*** −1.081*** 1.273*** 3.107*** −0.757***  
 (0.311) (0.686) (0.145) (0.329) (0.892) (0.200)  
 Time fixed eff. X X X X X X  
 Industry fixed eff. X X X X X X  
 Country fixed eff. X X  
 Country-specific controls X X X X  
 Firm-specific controls X X X X X X  
 Log likelihood −1040090 −1042727 −963009 −654353 −655965 −605833  
 Wald test 𝜒2(29) = 𝜒2(78) = 𝜒2(29) = 2 𝜒2(29) = 𝜒2(78) = 𝜒2(29) =  
 1845*** 2736*** 29564*** 1597*** 2337*** 18872***  
 Likelihood-ratio test; / / 1.5e+5*** / / 9.7e+04***  
 𝜌 = 0 ∶ 𝜒2(1)  
 (𝑃𝑟𝑜𝑏 > 𝜒2)  
 Observations 1,643,023 1,651,629 1,643,023 1,032,905 1,038,891 1,032,905  
 No. firm_market_product 793,843 529,150  
Notes: The table reports the results of probit regressions for low-tech transactions where the dependent variable is a binary variable 𝐼𝑀𝑡𝑒𝑟𝑚𝑖ℎ𝑗𝑡, 
which takes the value 1 if firm 𝑖 ceases its imports of product ℎ from market 𝑗 in the coming year. The firm-level controls include 𝑆𝑖𝑧𝑒𝑖𝑡, 𝐴𝑔𝑒𝑖𝑡, 
𝐾𝑖𝑛𝑡𝑒𝑛𝑠𝑖𝑡𝑦𝑖𝑡, 𝐿𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑣𝑖𝑡𝑦𝑖𝑡, 𝐸𝑥𝑃𝑟𝑜𝑝𝑒𝑛𝑠𝑖𝑡𝑦𝑖𝑡, 𝐷𝑒𝑏𝑡∕𝑎𝑠𝑠𝑒𝑡𝑠𝑖𝑡. The country-level controls: 𝑙𝑛𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒𝑗 , 𝑙𝑛𝐺𝐷𝑃𝑗𝑡, 𝑙𝑛𝐺𝐷𝑃𝑝𝑐𝑗𝑡. Column (1) shows the results 
of the probit model with time and industry fixed effects, as well as firm-level and country-level control variables, for all import transactions. 
The specification in column (2) contains country fixed effects instead of country-level controls for all import transactions. Specification (3) 
shows probit results with random effects with time and industry fixed effects as well as firm- and country-level control variables for all import 
transactions. The specifications in columns (3-6) follow those in columns (1-3), but are applied to the subsample of intermediate and capital 
goods. Robust standard errors in parentheses, adjusted for firm clusters in probit specifications; ***𝑝 < 0.01, **𝑝 < 0.05, *𝑝 < 0.1.
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Table A.3
Probit import termination model (IMterm) at the firm-market-product level for high-tech subsample.
 (1) (2) (3) (4) (5) (6)  
 probit probit RE probit probit probit RE probit  
 all goods all goods all goods intermediates intermediates intermediates 
 RuleLaw −0.414*** −0.165 −0.648*** −0.401*** −0.188 −0.614***  
 (0.054) (0.202) (0.062) (0.059) (0.240) (0.073)  
 CultureIDV −0.008*** −0.018* −0.012*** −0.007*** −0.028** −0.012***  
 (0.001) (0.010) (0.001) (0.001) (0.012) (0.001)  
 RuleLaw# CultureIDV 0.005*** 0.007** 0.007*** 0.005*** 0.007** 0.007***  
 (0.001) (0.003) (0.001) (0.004) (0.004) (0.001)  
 Constant 0.709* 2.098** −0.338 0.899* 2.541** −0.503  
 (0.404) (0.852) (0.389) (0.469) (1.084) (0.504)  
 Time fixed eff. X X X X X X  
 Industry fixed eff. X X X X X X  
 Country fixed eff. X X  
 Country-specific controls X X X X  
 Firm-specific controls X X X X X X  
 Log likelihood −96873 −97941 −90121 −72233 −73097 −67524  
 Wald test 𝜒2(27) = 𝜒2(74) = 𝜒2(27) = 𝜒2(27) = 𝜒2(72) = 𝜒2(27) =  
 1238*** 1892*** 3766*** 943*** 1535*** 2830***  
 Likelihood-ratio test; / / 1.4e+04*** / / 9418***  
 𝜌 = 0 ∶ 𝜒2(1)  
 (𝑃𝑟𝑜𝑏 > 𝜒2)  
 Observations 145,519 147,970 145,519 108,432 110,461 108,432  
 No. firm_market_product 77,956 60,879  
Notes: The table reports the results of probit regressions for high-tech transactions where the dependent variable is a binary variable 𝐼𝑀𝑡𝑒𝑟𝑚𝑖ℎ𝑗𝑡, 
which takes the value 1 if firm 𝑖 ceases its imports of product ℎ from market 𝑗 in the coming year. The firm-level controls include 𝑆𝑖𝑧𝑒𝑖𝑡, 𝐴𝑔𝑒𝑖𝑡, 
𝐾𝑖𝑛𝑡𝑒𝑛𝑠𝑖𝑡𝑦𝑖𝑡, 𝐿𝑝𝑟𝑜𝑑𝑢𝑐𝑡𝑖𝑣𝑖𝑡𝑦𝑖𝑡, 𝐸𝑥𝑃𝑟𝑜𝑝𝑒𝑛𝑠𝑖𝑡𝑦𝑖𝑡, 𝐷𝑒𝑏𝑡∕𝑎𝑠𝑠𝑒𝑡𝑠𝑖𝑡. The country-level controls: 𝑙𝑛𝐷𝑖𝑠𝑡𝑎𝑛𝑐𝑒𝑗 , 𝑙𝑛𝐺𝐷𝑃𝑗𝑡, 𝑙𝑛𝐺𝐷𝑃𝑝𝑐𝑗𝑡. Column (1) shows the results 
of the probit model with time and industry fixed effects, as well as firm-level and country-level control variables, for all import transactions. 
The specification in column (2) contains country fixed effects instead of country-level controls for all import transactions. Specification (3) 
shows probit results with random effects with time and industry fixed effects as well as firm- and country-level control variables for all import 
transactions. The specifications in columns (3-6) follow those in columns (1-3), but are applied to the subsample of intermediate and capital 
goods. Robust standard errors in parentheses, adjusted for firm clusters in probit specifications; ***𝑝 < 0.01, **𝑝 < 0.05, *𝑝 < 0.1.

Appendix B. Supplementary data

Supplementary material related to this article can be found online at https://doi.org/10.1016/j.jebo.2025.107041.
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