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The purpose of this study is to assess the effect of supply chain innovation (SCI) on firms'
adaptability, incorporating the moderating influences of buyer's dependence on its key
suppliers and the national culture. Survey data was analyzed using hierarchical multiple
regression analysis. The results confirm the role of SCl as a driver of adaptability in spite
of cultural differences. Nevertheless, the findings reveal a moderated moderation effect of
buyer's dependence and the individualism-collectivism dimension of culture on the
innovation-adaptability relationship. In collectivist societies, buyers’ dependence
enhanced the impact of SClI on adaptability. However, the innovation impact on
adaptability was weakened under conditions of high buyer's dependence in relatively
individualistic societies. The findings emphasize the importance of adopting culturally
appropriate supplier relationship management. The insights provided by the study are
valuable to all firms engaging in inter-organizational relationships that transcend national
boundaries, and of greater value to subsidiaries operating in countries characterized by
different cultural values than their holding companies. The inclusion of data from a less
researched African country, Sudan, enriches the literature and provides relevant
knowledge.
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Introduction

Managing supply chains (SC) is one area of business management that is greatly affected by the
turbulence in the business environment that we witness nowadays. The fact that the business landscape is
rapidly changing places tremendous pressure on firms to find novel ways to survive and improve their
competitiveness. Accordingly, the focus of SC managers has shifted from seeking efficiency to seeking
adaptability in SCs (Christopher & Holweg 2011), and adaptable SCs have emerged as a powerful dynamic
capability (Aslam et al. 2018) that can generate and sustain competitive advantage (Feizabadi et al. 2019,
Kwak et al. 2018). In their pursuit, firms continuously attempt to streamline processes, upgrade
technologies, and adopt several practices to facilitate the adaptability goal. Although innovations within
the SC can tackle typical problems such as low service levels, long lead-times, or high SC costs (Stentoft &
Rajkumar 2018), their beneficial impacts can extend to cover more significant issues such as managing
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turbulence in the environment (Hamel & Valikangas 2003). Hence, supply chain innovation (SCl) can be
viewed as a competency that leads to building vital adapting capabilities (Teece 2007) and is, therefore,
receiving more attention both by academicians and managers.

As firms strive to enhance their SC capabilities, managing the buyer-supplier relationships may
impose further challenges. The power dynamics of the buyer-supplier relationship can often result in
situations where the dependence is not mutual, and one party has more power over the resources and
thereby becomes more dominant (Blois 2010). Several negative consequences have been linked to such
asymmetric dependence, including the emergence of opportunistic behaviors (Hawkins et al., 2008).
However, some scholars (e.g. Chen et al. 2002) argue that the occurrence of these adverse effects is not a
foregone conclusion and can be determined by prior conditioning of culture.

Bearing in mind the possible implications for theory and practice, we believe a cross-cultural
examination of the effects of SCI and buyer's dependence (BD) on supply chain adaptability (SCA) would
yield fruitful outcomes. Studies utilizing data from African developing countries are sparse, despite the
significance of the relevant knowledge gained from such studies to policy development and practice. In
examining cross-cultural differences in the effects of SCI and BD on SCA, we have chosen Japan and
Sudan because of their relatively contrasting societal structures. The Japanese culture is characterized by
high collectivism (Hofstede et al. 2010) compared to Sudan, which can be seen as an individualistic society
(Mansour et al. 2019). The question raised in this regard is, does the BD on suppliers affect the
relationship between innovation and adaptability in SCs differently for individualistic nations compared to
collectivistic ones? In this study, we investigate this question by examining the effect of SCl on developing
adaptable SCs, and the moderating role of BD in two culturally different countries, Japan and Sudan. The
next section discusses the theoretical underpinning of the research constructs, followed by statements of
the research hypotheses. The analysis method and results are then presented. We finally conclude with a
discussion of the research findings, their implications, and future research directions.

Theoretical Foundations and Hypotheses Development

In a business world that is increasingly dynamic and competitive, innovation plays a critical role in an
organization’s capacity to adapt and grow (Hamel & Valikangas 2003). One particular area that is affected
by many sources of variability in the environment, and thus is especially impacted by innovation, is the
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Figure 1. Study’s Framework
Source: the authors

Management of the SCs. Innovation in SCs involves the creative exploitation of intrinsic development
opportunities of supply chain management (SCM) by combining advancement in relevant technologies
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with improved marketing and logistics processes to achieve efficient operations and effective customer
service (Arlbjarn et al. 2011, Hyll & Pippel 2016). Figure 1 illustrates the model of this study.

Responding to short-term changes in the market, such as shifts in demand and supply, requires a firm
to have an agile SC (Eckstein et al., 2015). However, the ability to anticipate and accommodate long-term
market shifts calls for SC adaptability, a dynamic SC capability defined as the ability to “adjust SC's design
to meet structural shifts in markets; [and] modify supply network to strategies, products, and
technologies.” (Lee 2004, p 4). SCA has been receiving much attention in the recent academic discussions
(e.g. Erhun et al. 2020, Feizabadi et al. 2019, Gligor et al. 2020, Marin-Garcia et al. 2018), as it is proposed
to be a vital key to a sustainable competitive advantage.

Innovation and Adaptability in Supply Chains

Marin-Garcia, Alfalla-Luque and Machuca (2018) defined three main dimensions of SC adaptability: the
ability to change SC processes (organizational design), the ability to introduce new technology to
processes and information systems (use of technology), and the ability to detect trends and changes in
the market (market knowledge). All three dimension are intricately connected with the concept of SC|, as
process innovation and technology innovation are the considered the two pillars of SCI (Arlbjgrn et al.
2011, Kwak et al. 2018). When firms renovate their SC processes to be more agile and adaptive, their
sensitivity to changes in the market and their ability to respond to these changes improves rapidly and
efficiently (Marin-Garcia et al. 2018).

Extant research proposed that innovative industry 4.0 technologies can improve innovation
capabilities within SCs (Gunasekaran et al. 2018, Li & Li 2017, Rialti et al. 2019). The use of big data
analytics in the routinization of processes, for instance, ensures the adaptability of these processes to
different situations (Gunasekaran et al. 2018) and thus improves the overall adaptability of the SC (Wamba
et al. 2020). The efficient exchange of information with several SC partners enabled by big data analytics
(Tan et al. 2015) can allow for real-time response, enhancing the SC visibility. The internet of things (loT)
can also be used to create “sophisticated integration of data, resources, activities, and processes across
departments and supply chain members” (Li & Li 2017, p 83). As a result, the technical sophistication and
higher levels of innovation allow firms for increased cooperation and integration with their SC partners,
and more success in managing changes and uncertainties.

Recently, an increasing number of studies have applied the well-established dynamic capabilities
theory into the SCM field (Aslam et al. 2018, Gupta et al. 2020, Kareem & Kummitha 2020, Sessu et al.
2020). The dynamic capabilities theory developed by Teece, Pisano, and Shuen (1997) states that firms
must pursue ‘appropriately adapting, integrating and reconfiguring internal and external organizational
skills, resources, and functional competencies to match the requirements of a changing environment’
(Teece et al. 1997, p. 515). Defee and Fugate (2010) extended this view beyond the traditional single-firm
perspective to incorporate multiple organizations in the SC. By developing the concept of dynamic supply
chain capabilities (DSCCS), the authors argued that firms in a SC should use knowledge accessing to
reduce redundancies and utilize existing capabilities more productively, as well as co-evolving to facilitate
the joint development of new capabilities. Consistent with this strategy paradigm, SCA is considered a
dynamic capability (Aslam et al. 2018) that results from the firm's ability to reconfigure firm-level and SC-
level resources (Dubey et al. 2018, Eckstein et al. 2015). Additionally, SCI can be perceived as an internal
competency that can drive adaptability in the SC (Teece et al. 1997).

Thus, we propose to test the following hypotheses:

H1. SCI has a positive effect on SCA in Japan.
H2. SCI has a positive effect on SCA in Sudan.
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The Role of the Buyer’s Dependence

Two well-known theories constitute the theoretical foundations of research on dependence: the power-
dependence view of Emerson (1962) and the resource-dependence view of Pfeffer and Salancik (1978).
These theories primarily state that, as organizations strive to acquire the resources necessary to run their
operations, dependence and power dynamics will eventually emerge in the inter-organizational
relationships. Generally, dependence is defined as the “focal party’'s need to maintain its relationship with
an exchange partner in order to achieve its desired goals” (Scheer et al. 2015, p 700). Balanced levels of
dependence from the buyer's and the supplier's sides enhance the stability of the relationship
(Muthusamy & White 2006) and increase the depth of their economic interactions (Gulati & Sytch 2007).
In practice, however, it is not uncommon for dependence to be asymmetric where one partner dominates
the exchange (Blois 2010)

Asymmetric dependence occurs when one party possesses and holds control over critical assets
(Emerson 1962), leaving the other party in a less-powered position. In this study, we focus on the
dependence from the buyer's side, i.e, the buyer's dependence on the supplier. From a buyer's
perspective, dependence on the supplier emerges as a result of several factors. A widely acknowledged
source of buyer's dependence is the unbalanced distribution of complementary resources and capabilities
between the buyer and supplier. Schmitz, Schweiger and Daft (2016) developed a model describing the
dynamics leading to buyer's dependence on the supplier and the possible lock-in situation in buyer-
supplier relationships. According to this model, the supplier's competent and performance along with
common progress and perception of a positive collaboration leads to the creation of a tying effect. As the
relationship matures and relationship-specific investments are made, the risk aversion tendency and
financial limitations of the buyer further develops dependency on the supplier. At a final stage, some
buyers enter into a lock-in state with their suppliers due to the high relational and financial sunk costs
which represents barriers to ending the relationship.

The discussion about the possible consequences of dependence asymmetry is ongoing, with extant
literature presenting mixed results regarding the merits and demerits of such conditions (Kim & Fortado
2020). Primarily, the mere presence of asymmetric positions in buyer-supplier relationships was associated
with instability and conflict (Mentzer et al. 2000), resulting in negative impacts on the levels of strategic
and operational coordination, integration, and knowledge sharing between firms in the SC (Michalski et al.
2017). Recent literature has discussed additional negative consequences of buyer's dependence.
According to Yalcin et al. (2018), the increased dependency of the buyer on the supplier due to the loss of
buyer's critical purchasing and inventory management skills when using vendor-managed inventory (VMI)
was found to negatively affect the trust level in the buyer-supplier relationship and eventually hurt the
overall SC performance. Huo et al. (2019) found that buyer's dependence on the supplier triggered the
latter's use of coercive and non-coercive power. Other adverse consequences of buyer's dependence
include buyer's vulnerability and supplier’s reduced willingness to compromise (Griffith et al. 2017).

Authors who cautioned against asymmetric dependence justified their arguments by positioning
opportunism and the exploitation of the weaker party as potential risks. However, in actual business
relationships, the dominant party does not necessarily exploit the dependent one. As discussed by Gaski
(1984), exercised and unexercised power plays a vital role in determining the extent to which the negative
consequences are expected in an asymmetric dependence. Moreover, several mechanisms are used to
mitigate the adverse effects of dependence asymmetry. For example, Eckerd and Sweeny (2018) found
that exchange relationships with a highly dependent partner would lead towards the use of contractual
governance, as explicit contracts provide safeguards for both parties in the face of exchange hazards.

Interestingly, some scholars argued that BD would be advantageous in specific scenarios. For instance,
Terpend and Krause (2015) proposed high BD as beneficial to the relationship as it will trigger more
commitment and cooperation from the buyer's side, resulting in increased motivation, higher
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performance from the supplier, and an overall successful relationship. Teryokhin and Hannas (2018) had
also acknowledged the advantage of high BD. According to their study, the supplier-specific investment in
inter-organizational information systems (IOS) improved sharing of sensitive strategic information only
when the buyer was dependent on the supplier. They justify this result by explaining that high
dependency relaxes the problem of opportunistic behavior caused by supplier-specific investment, and
forces both parties to share the sensitive strategic business information.

From the above discussion, we can conclude that adverse outcomes resulting from asymmetric
dependence can hurt the dependent firm's performance, while advantages from such relationships will
boost its performance. If this is the case, then innovative practices initiated by the firm targeting improved
adaptability will also be affected. Particularly, we propose that BD moderates the relationship between
innovation and adaptability. However, if BD clearly holds mixed impacts that are primarily dependent
upon the opportunistic propensity and behaviors of the dominant party, what determines whether or not
this dominant party will exercise its power and exploit the weaker party? To address this question, we
propose culture as a moderating factor, which influences the effect of the BD on the relationship between
innovation and adaptability in SCs.

The Role of Culture

The social norms and the institutional and structural settings of a country play a vital role in shaping the
business environment. In today’s interconnected business landscape, firms must devote a considerable
amount of time and effort to understand the cultural backgrounds affecting their business transactions
with their respected partners. One of the most frequently used frameworks addressing the cultural
differences across nations is the seminal work of Hofstede (1980). Hofstede defined national culture as
“the collective programming of the mind acquired by growing up in a particular country” (Hofstede et al.
2010, p 520). This prior conditioning of culture shapes the attitudes of the group members regarding
many aspects of life, including how they conduct business, and produces relatively stable values (Rokeach
1973) that are systematically different across nations (Hofstede 1980).

The four basic dimensions of national culture defined by Hofstede are power distance, individualism,
uncertainty avoidance, and masculinity. In assessing the impact of cultural differences in this study, we
believe that the individualism vs. collectivism dimension is the most relevant, without invalidating the
roles of the other dimensions. Individualism refers to the degree to which people in a society are
integrated into groups (Hofstede et al. 2010). In individualist societies, people seek their own self-
interests, as opposed to the collectivist ones, where the interest of the group prevails over the interest of
the individual. When applying the cultural dimension of individualism at the firm level, the buying firms
can view their suppliers as part of the group, especially in conditions of high dependence (Ketkar et al.
2012).

Although opportunism is considered commonplace behavior (Maitland et al. 1985), several scholars
have linked the opportunistic propensity and behaviors to prior cultural conditioning. Williamson (1993),
one of the pioneer scholars who defined and discussed the concept of opportunism, has widely
acknowledged that culture affects opportunism. Chen et al. (2002) examined how the opportunistic
propensity of an economic actor is affected by one's cultural prior conditioning of individualism-
collectivism, revealing that individualists have a higher opportunistic propensity in intra-group
transactions. This might be attributed to the fact that collectivistic values, such as commitment,
cooperation, and respect for authority, usually serve as self-regulating forces against opportunism
(McGregor 1960, Miner 1980).

Relational norms generally refer to shared values and bilateral expectations between exchange
partners about what constitutes appropriate or inappropriate behavior in their relationship (Heide & John
1990). Previous research identified several norms that structure and govern exchange relationships,
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including flexibility and solidarity. Flexibility refers to the shared expectation that each partner will be
willing, in good faith, to change the original terms of the contract to account for the unanticipated
changes. Similarly, solidarity refers to shared expectations that each partner will behave in a manner that
benefits their collective instead of individual interests (Heide & John 1990). Collectivist cultures, as they
promote group values and seek collective interests (Doney et al. 1998), generally exhibit higher relational
norms than individualist cultures. Under high relational norms, dependence and opportunism will be
inversely related (Joshi & Arnold 1997). Consequently, relational norms act as a relational mechanism that
governs the buyer-supplier relationship and improves relationship performance (Liu et al. 2009).

Rokkan et al. (2003) discussed how the expectation of a long-term relationship and the norm of
solidarity, values that prevail in collectivist nations, could create a bonding effect leading to decreased
opportunism. A recent study by Yang et al. (2020) confirmed that, under certain aspects of culture, the
negative effects of resource and information asymmetry can be mitigated. Guanxi, a special type of
Chinese social capital characterized by favor, trust, and interdependence, was found to decrease the direct
effect of dependence asymmetry on opportunism. Thus, the authors advocated the use of such cultural
aspects as risk management tools that can be used to reduce partner's opportunism in R&D
collaborations.

Based on the above reasoning, we propose that, in individualist countries, the buying firms will suffer
from the traditional adverse consequences of dependence on suppliers. As a result, the expected positive
effect of their SC innovative improvements on the adaptability will be reduced. On the other hand, we
propose that the effect of collectivist values will not only reduce the adverse effects of dependence but
will also reinforce the relationship between the firm’'s SC innovation and adaptability. Using Japan as a
proxy for collectivism and Sudan for individualism, we present the following hypotheses:

H3. In Japan, the positive relationship between SCI and SCA is stronger among firms with higher levels of
BD.

H4. In Sudan, the positive relationship between SCI and SCA is weaker among firms with higher levels of BD.

Methodology

Survey data was collected from Japanese and Sudanese firms. The choice of these two countries was due
to their varying cultural values. Despite being ‘not as collectivistic as most of [their] Asian neighbors’, the
Japanese people are known to have more loyalty to their companies than other Asian countries (Hofstede
Insights 2020). This may indicate that the collectivistic tendency of the Japanese people is higher in the
workplace than in the social and family life. As a highly homogenous society, it is expected that the same
cultural values are shared across the nation despite the geographical distribution within the country.
For the Sudanese society, the situation is more complicated, as the debate over the Arabic vs African
ethnicity and culture of Sudan is still ongoing. The high heterogeneity in linguistic and racial origins along
with the fragile political and economic situation have posed challenges on the accurate measurement of
the Sudanese culture. Due to the inexistence of Sudan’s cultural values in the Hofstede's survey or in the
GLOBE Book, studies addressing the culture of Sudan have adopted conflicting measures (e.g. Azahari et
al. 2019, Elamin 2019, Mansour et al. 2019, Pirju 2017). For example, one study used the Hofstede's
dimension scores of Nigeria, a sub-Saharan African country, to represent the Sudanese culture (Azahari et
al. 2019). Other studies (e.g. Cronjé 2006, Pirju 2017) concluded that Sudan can be included in the Arab-
speaking countries category of the Hofstede's model, despite that fact that these countries were specified
by Hofstede and have not included Sudan (Hofstede et al. 2010).

A recent study by Mansour et al. (2019) employed the Hofstede Value Survey Module 94 (VSM 94) as
the research instrument to measure Hofstede's five cultural dimensions on a sample of 649 Sudanese
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participants living in Khartoum city, the capital of Sudan. Since the data collected for our study was from
Khartoum as well, we believe the cultural dimension scores obtained by Mansour et al. are the best
representation of the culture of our sample.

Data Collection

Data for this study was collected via a survey instrument. An English version of the questionnaire was
developed first based on relevant literature, then translated into Japanese and Arabic by native professors
and doctoral students. We conducted pilot testing to ensure that questions and their translations were
suitable and accurate. The procedure for data collection varied due to cultural and structural settings. In
Japan, the postal service is widely used, and it is usually preferred over other types of communication,
especially for business transactions. In Sudan, however, the postal service system is not as efficient, and it
is not widely used. Also, Sudanese managers value face-to-face communication more than other types of
communication.

In Japan, we used an address database for firms in Osaka city and a random sampling technique to
develop a list of 584 firms. Covering letters, including a link and QR code to an online Japanese
questionnaire version, were sent by mail to the firms. Three mails were returned due to wrong/invalid
addresses. Over a three-week waiting period, 46 valid questionnaires were filled, yielding around an eight
percent response rate.

In Sudan, the city of Khartoum was the target for data collection. Questionnaires were hand-delivered
to 146 managers from 66 firms. A total of 134 questionnaires were retrieved. Six questionnaires were
discarded due to incompleteness, yielding a response rate of 88 percent. Since the unit of analysis for this
study is the firm, we reduced responses from the same firm to one using the criteria of 'the middle
manager with the longest experience’, resulting in 64 responses. Out of the 64 remaining firms, 29 firms
were non-manufacturing, so they were also excluded from the analysis. The final sample of Sudanese
companies included 35 manufacturing companies.

The analysis of the demographic information showed that half of the Japanese respondents belonged
to the top management, while the majority (60%) of the Sudanese respondents belonged to the middle
level of management. About 70 percent of the Japanese respondents had more than ten years of
experience, while the experience of 40 percent of the Sudanese respondents ranged from five to ten
years. As for the firms’ characteristics, the majority (24%) of the firms in the Japanese sample were from
the petroleum, chemical, and medical industries, followed by non-metallic industries (17%). The majority
(43%) of the Sudanese firms were also from the petroleum, chemical, and medical, followed by a
percentage of 34 from the food and beverages industry. The Japanese firms were established earlier than
their Sudanese counterparts, with 85 percent of the former founded in 1980 and earlier, compared to 57
percent of the latter founded after the year 2000. Finally, for both countries, the majority of firms (76% in
Japan and 57% in Sudan) were of medium size (100-999 employees).

Measures

Measures validated in previous literature were used to ensure adequate reliability and validity. All survey
questions were based on a seven-point Likert scale (one= strongly disagree/ much worse, seven=strongly
agree/ much better). SCA was measured using a three-item reflective construct. The items were adapted
from Pu, Wang, and Chan (2020). Respondents were asked to compare to their closest competitor(s) their
firms' ability to adapt its SC relationships, business priorities, and activities to respond to different changes
in the market and the external environment. SCI was measured using a six-item reflective construct. The
items were adapted from Kim et al. (2006), Kwak et al. (2018), and Wang and Ahmed (2004). Respondents
were asked to indicate their agreement with statements reflecting their firms' level of process
innovativeness and their use of advanced technologies to manage their SC processes, including advanced
enterprise resource planning (ERP) systems, loT, and artificial intelligence. Following prior studies (e.g.
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Kumar et al. 1998 Sezen & Yilmaz 2007), BD was conceptualized as a reflective-formative construct
composed of two dimensions: Importance (IMP) and Irreplaceability (IRP). The items were adapted from
Ganesan (1994). IMP was measured using a two-item reflective construct. Respondents were asked to
indicate their agreement with statements reflecting the importance of their key supplier(s) for future
performance and achieving the targeted business objectives. The second dimension, IRP, was measured
using a single indicator where respondents were asked to indicate the level of difficulties in replacing their
key suppliers if the relationship was terminated. These two constructs (IMP and IRP) were hypothesized as
formative indicators of the BD construct. In line with previous literature, the firm's age, and size (measured
as the number of employees) were added as control variables. Table 1 presents the descriptive statistics
and correlations among the study variables for each sub-sample (Japan and Sudan), each obtained by
averaging the relevant items.
Analysis

To assess the psychometric properties—reliability and validity—of the constructs, we used the partial least
squares structural equation modeling (PLS-SEM) technique using SmartPLS® 3.7.2 (Ringle et al. 2005).
PLS-SEM s suitable for our model because of its ability to handle small sample sizes and handle both
reflective and formative measures (Hair et al. 2019). The reliability and validity of the reflective constructs
were assessed by checking the scores of outer loadings, composite reliability (CR), average variance
extracted (AVE), and the Heterotrait-Monotrait (HTMT) Ratio of Correlations (Hair et al. 2019, Henseler et
al. 2015).

Table 1. Descriptive Statistics and Correlations

Japan Sudan

Constructs n=46 n =35 1 2 3 4 5 6
Mean SD Mean SD

1. Age 71 31 22 18 1 36" 14 26 14 12
2.Size 767 1262 907 1677 14 1 -06 22 02 03
3.SCA 3.46 96 5.1 1.1 02 -15 1 68" 16 10
4.5Cl 35 1.1 49 13 04 -05 497 1 35”7 23
5. IMP 5.1 1.1 5.4 1.1 -13 -09 24 347 1 60"
6. IRP 43 13 43 1.7 -16 -24 347 42" 21 1
**Correlation is significant at the .05 level.

Notes:
The upper-right half of the matrix shows correlations for Japan’'s sample, and the lower-left half of the
matrix shows correlations for Sudan’s sample.

The loadings of indicators were acceptable and ranged from .64 to .97 (Hair et al. 2014) (all significant at
the .05 significance level). CR scores ranged from .82 to .97, exceeding the recommended level of .70 (Hair
et al. 2014). Constructs also exhibited acceptable convergent validity as all AVE scores exceeded the cut-
off point of .50, ranging from .66 to .84 (Hair et al. 2012). Formative constructs were evaluated based on
their indicators’ collinearity, and the statistical significance and relevance of the indicator weights (Hair et
al. 2019). Variance inflation factor (VIF) scores were below 10, indicating no presence of a collinearity (Hair
et al. 2010). We used the bootstrapping procedure to assess the significance of the formative indicators’
weights. The results were significant at the .01 significance level. The HTMT correlation ratios provide
strong evidence of the discriminant validity of the constructs, ranging from .11 to .78, far below the
threshold of .90 (Henseler et al. 2015). Hence, these results confirm that all constructs exhibit acceptable
psychometric properties.
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As the data was collected from single informants, the presence of common method bias must be checked.
The occurrence of a VIF greater than 3.3 is proposed as an indication that a model may be contaminated
by common method bias (Kock 2015). The highest VIF score among constructs was 1.56, indicating that
the model is free of common method bias.

Results

We performed hierarchical multiple regression analysis using RStudio (RStudio Team 2020) to test the
hypotheses of this study. Table 2 reports the analysis results. Numbers in the brackets denote standard
errors. In model 1, only control variables (firms' age and size) were included. The results show no
significant effects for either Japan or Sudan samples. In model 2, the main effects of the independent
variable; SCl, and the moderator, BD, were added. The first hypothesis (H1) proposed a positive impact of
SCl on SCA for the Japanese firms. This hypothesis was supported by the results, as we found a positive
effect of SCl on SCA (8=.63, p<.01), predicting more than 50 percent (adjusted R® of .50) of the variance in
Japanese firms’ SCA. A similar result was found for the Sudanese firms, with a positive effect of SCl on SCA
(B=.32, p<.05) and an adjusted R? of .22, indicating that more than 20 percent of the variance in Sudanese
firms’ SCA can be explained by their SCI, which provide support for the second hypothesis (H2). These
results (Figure 2) show the improved SC adaptability as innovation increase in both countries. In Japan,
however, the effect is more pronounced.

Table 2. Analysis Results

Dependent variable: SCA

Model (1) Model (2) Model (3)
Japan Sudan Japan Sudan Japan Sudan
Firm size 0 0 0 0 0 0
(0) (0) (0) (0) (0) (0)
Firm age 0 0 0 0 0
(0) (0) (0) (0) (0) (0)
SC Innovation (SCI) B63*** 32%* -.02 2.49**
(.09) (.15) (.39) (1.0
Buyer’'s Dependence (BD) -.09 27 -51* 2.33**
(.09) (.19) (.26) (.98)
SCI*BD 3% -43%*
(.07) (.20)
Constant 3.13%** 5 14%** 1.59%** 217 3.75%** -7.97
(.35) (31) (49) (.95) (1.32) (4.83)
Observations 46 35 46 35 46 35
R? .03 .02 .55 31 .58 40
AR? 03 02 52k 29%x* 03* 094+
Adjusted R? -01 -.04 .50 22 .53 30
F Statistic 77 37 12.49%** 3.36** 11.12%** 3.92%**
df 243 2,32 4,41 4,30 5,40 5,29

*p<.1, **p<.05, **p<.01 For alacrity, firm size and age, four-digit accuracy is omitted.
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An interaction term between the independent variable and the moderator (SCI*BD) was then created, after
mean centering the variables, to test the moderation hypotheses (H3 and H4). H3 stated that BD will
reinforce the relationship between SC's innovation and adaptability for Japanese firms. The results confirm
this statement with a positive interaction coefficient (8=.13 significant at p<.10) and an improvement in
the prediction power of the model by about 3 percent (AR°=.03 and F-statistic=11.12 significant at p<.10
and p<.01, respectively). This result means that higher dependence of the Japanese buying firms on their
suppliers will be beneficial for these firms because it will strengthen the impact of their SCl on SCA.

In contrast, we proposed that due to cultural differences between the two countries, the presence of
high BD in Sudanese firms will dampen the effect of innovation on adaptability. The moderating impact of
BD on the relationship between SCI and SCA in Sudan was negative (8=-.43 significant at p<.05). The
addition of the moderator raised the percentage of the explained variance in Sudanese firms' SCA from 20
to 30 percent (AR’=.09 and F-statistic=3.92 significant at p<.05 and p<.01, respectively). This result
demonstrates that, as the dependence of the Sudanese buying firms on their suppliers increase, their
innovative SC improvements will be less effective at enhancing SC adaptability.

® Japan
Sudan

SC Adaptability

SC Innovation

Figure 2. The Relationship between SC Innovation and SC Adaptability in Japan and Sudan
Source: the authors

To further illustrate the interaction effects, we plotted them in Figure 3 and Figure 4. In principle, as shown
in Figure 3, Japanese firms with high and low levels of BD show an improvement in SCA when their level
of SCl increases. However, the improvement for firms with high levels of dependence is significantly
higher. Moreover, when Japanese firms have low SCI, those who are highly dependent on their suppliers
have less adaptable SCs than those who are not as dependent on suppliers. However, as firms increase
their SCI, the improved adaptability of firms with higher dependency surpasses that of firms with lower
dependency on their suppliers.

For the Sudanese firms, illustrated in Figure 4, the situation is quite reversed. SCA is notably higher for
highly dependent firms at low SCI. This advantage, however, starts to diminish as firms achieve more
innovation to the point where SCA of less dependent firms exceeds that of the highly dependent ones at
higher levels of SCI. Thus, we can conclude that high BD does not only hinder the positive improvements
of SCl on SCA for the Sudanese firms, but it can also result in a reduced level of SCA.
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Discussion

In the turbulent business environment that we witness nowadays, firms prioritize streamlining and
improving their SC processes using relevant and advanced technologies to ensure quick responses to
changes in the environment. As a result, the old notion of how SCs are managed is now shifting to
accommodate the dynamic changes in the current environment, emphasizing building adaptability rather
than efficiency. While they strive to achieve the required adaptability through SC innovation, firms’
dependence on key suppliers may either hinder or help. An often-accepted assumption in the literature is
that dependence on a dominant party has negative consequences for the dependent party (e.g. Huo et al.
2017), as dependence is considered the predominant construct driving opportunism (Hawkins et al. 2008).
However, dependence itself may not be the cause of these negative outcomes; it is rather the exercised
power and opportunistic behaviors from the dominant party that actually cause the adverse outcomes.

Our findings support previous studies which emphasized the role of innovation as driver of SC
adaptability (e.g. Marin-Garcia et al. 2018, Wamba et al. 2020). Additionally, they explain how dependence
of the buying firm on its suppliers, based on the individualistic-collectivistic nature of the society, can
either strengthen or weaken the positive impact of innovation on adaptability. This varying moderating
effect can be attributed to the dynamics of buyer-supplier relationships in collectivist vs individualist
societies.

More specifically, we found that the positive effect of innovation on adaptability was reinforced in the
presence of high buyer's dependence in collectivistic cultures. Due to their collectivistic nature, highly
dependent buyers view their suppliers as part of their own group (Ketkar et al. 2012). This perception of
unity increases the buyer's willingness to involve suppliers in innovation activities (Xiao et al. 2019),
leading to more fruitful outcomes. Also, this sense of solidarity and harmony stimulate building trust and
long-term orientation in buyer-supplier relationships (Cannon et al. 2010). In relationships characterized
by trust and commitment, previous literature (e.g. Tangpong et al. 2010) proposed that adverse
consequences of asymmetric dependency such as opportunism from the dominant party, i.e. the supplier
in our context, will be mitigated. Our findings support these conclusions and reveal that, not only will
negative impacts be avoided, but advantages for the dependent party could actually occur in such
asymmetric relationships.
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Conversely, according to our findings, higher levels of dependence from the buyer's side dampened the
positive effect of innovation on adaptability in relatively individualistic cultures. The individualistic nature
of the suppliers coupled by their perception of the buyer's dependence would trigger opportunistic
behaviors (Chen et al. 2002, Hawkins et al. 2008) as well as the use of coercive and non-coercive powers
against the dependent party (Huo et al. 2019). These relationship qualities reflect negatively on the
buyers' position and impair their innovation competence and / or reduce its expected outcomes. As these
buying firms strive to implement innovative process and technology improvements, their entrapment in a
highly dependent relationship can further drain their resources to the point where the innovation projects
intended for improving SC adaptability would lead to its deterioration.

Conclusions

The purpose of this study was to examine the impact of innovation in SC processes and technologies on
the adaptability of the SC, taking into consideration how firm’'s dependence on its key suppliers might
affect the innovation-adaptability relationship (in the cultural context). We proposed that SC innovation
would lead to improvements in SC adaptability regardless of asymmetric dependence in the buyer-
supplier relationships and culture. We further proposed that under conditions of high buyer's dependence
on suppliers, improvements in adaptability generated by SC innovation would either be reinforced or
dampened based on the individualism-collectivism dimension of culture.

Using samples from two culturally contrasting countries, we confirmed the role of innovation in
building SC adaptability. In agreement with our hypotheses, we found that in collectivist societies, such as
Japan, buyers' dependence enhanced the effect of innovation on adaptability. On the other hand, the
innovation impact on adaptability was weakened under conditions of high buyer's dependence in
relatively individualistic nations, such as Sudan. Our findings thus offer a reconciliation for the apparently
contradicting extant literature on the advantages/disadvantages of asymmetric dependence in buyer-
supplier relationships.

Recent research has explored various aspects of SC adaptability as a dynamic SC capability. Scholars
have identified its antecedents such as Industry 4.0 technologies (Wamba et al. 2020), as well as its
impacts on SC ambidexterity (Aslam et al. 2018) and operational performance (Kareem & Kummitha
2020). We add to this growing stream of literature by investigating and confirming the moderating roles
of buyer-supplier relationships and culture.

Given the sparsity of studies addressing the buyer-supplier relationship management and SCI in
African countries, especially Sudan, we believe this study contributes to bridging this gap by providing
empirical evidence from a less researched country. We do not assume that a single cross-cultural study
suffices to address these issues; instead, we merely suggest that our study be considered as one in the
body of cross-cultural studies on the subject.

Implications for Managers

Understanding and addressing cultural differences is a prerequisite for the successful management of
global SCs. Our findings are thus valuable to all firms engaging in inter-organizational relationships that
transcend national boundaries. They assist SC managers to approach asymmetric dependence
relationships powered by knowledge of their underlying cultural aspects, which allow to accurately assess
and tackle their consequences. These findings are of greater value to managers of subsidiaries operating
in countries characterized by different cultural values than their holding companies. They emphasize the
importance of considering these differences in developing suitable procurement and supplier relationship
management policies and practices.
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Limitations and Future Research Directions

Countries with a complex socio-cultural fabric, such as Sudan, seldom have one dominant culture. To the
best of our knowledge, only two studies (Cronjé 2006, Mansour et al. 2019) have empirically measured the
Sudanese culture, and they resulted in conflicting outcomes. We thus encourage future research to bridge
this gap to enable the advancement of research about Sudan.

The focus of this study was on only one dimension of culture: individualism vs collectivism. Other
dimensions could be explored to provide additional insight. For example, the effectiveness of governance
mechanisms aimed at reducing opportunism in outsourcing relationships was found to vary based on the
uncertainty avoidance dimension of culture (Handley & Angst 2015). While contractual governance was
more effective in low uncertainty avoidance cultures, relational governance worked better for cultures
with high uncertainty avoidance. Similarly, we expect that this, and other, cultural dimensions to have
varying impacts on our proposed model.

Aside from culture, other sources of heterogeneity, such as the institutional and development levels of
countries, might be used as the basis of comparison. Given the complexity of the topic, we recommend
future researchers to consider other theoretical perspectives. Moreover, the small size and the specific
environments in which the study was conducted may limit the generalizability of the findings. The study
findings can be further confirmed and/or extended by replicating it in other socio-economic contexts.
Bearing in mind the substantial declining in response rates (Stedman et al. 2019) and the associated cost,
effort, and time required to achieve relatively high ones, a growing stream of literature (e.g. Fosnacht et al.
2017, Peytchev 2013, Phillips et al. 2016) is questioning the widely held assumption that lower response
rates lead to biased results. For example, measures were found to reliable with response rates as low as 5
to 10 percent (Fosnacht et al. 2017, Wright 2015). In this study, the response rates in the two samples
were 8 percent using mail survey in Japan, and 88 percent using face-to-face survey in Sudan. Such
difference could be attributed to the survey modes as well as the country (Daikeler et al. 2020), as mail
surveys are known to have much lower response rates than face-to-face interviews. Although high non-
response rates does not in itself cause bias, it increases the potential for biased estimates (Massey &
Tourangeau 2013). Future research could overcome the potential bias issue by replicating this study using
comparable, larger datasets.
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