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ABSTRACT

Supply chain ambidexterity (SCX) is essential strategy for
enhancing the competitiveness and business continuity of third-
party logistics (3PL) companies in Indonesia. SCX combines the
approaches of Supply Chain (SC) agility and SC integration
simultaneously to foster business performance. However,
research on the factors influencing SCX remains limited. This
study integrated the Fuzzy Delphi Method (FDM) to validate 41
proposed indicators and applied Best-Worst Method (BWM) to
assess the relative weight and examine the most and least

effective indicators for Indonesia’s 3PL industry. The findings

revealed 17 effective indicators, with the top 5 being SC sensing,

adaptability, process optimization, regulatory compliance, and

employee competency development, which were identified as the
d most significant indicators. These indicators are critical drivers
that ensure the successful implementation of SCX strategy. The
results offer valuable insights to professionals and policymakers,
helping them formulate strategies to strengthen ambidextrous
capabilities in the dynamic environment of the 3PL sector,
thereby contributing to a more sustainable and competitive
logistics landscape in Indonesia.
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1. Introduction

The 3PL industry in Indonesia is growing rapidly every year. This industry plays a vital role in
supporting the country's economic growth. The expansion is driven by increasing demand, rapid
digitalization, and the rise of e-commerce, making it a backbone for domestic and international trade.
However, the 3PL industry has to face various pressures due to a dynamic environment, so adaptation
efforts are required to face disruption. Disruptions in supply chains can arise from natural disasters,
geopolitical instability, and strategic misalignments (Munir et al., 2024). Strategic misalignments can
hinder smooth operations and undermine a company's competitive edge. This issue is especially
critical for 3PL companies, as it directly affects their logistics operation.

3PL companies must maintain high levels of uncertainty while also responding quickly to changes
in volatile environment. This dual requirement creates a paradox: how can firms be both stable and
flexible at the same time?. As providers of logistics services, 3PL companies are tasked with the
ongoing challenge of enhancing operational efficiency while sustaining their innovation capabilities.
This requires companies to continuously exploit existing capabilities and explore new opportunities to
sustain growth. Companies must simultaneously be efficient and responsive. These dual strategies
result in conflicting tensions and paradoxes (Feizabadi et al., 2024; Sarkis, 2024).

Tensions and paradox are captured in the ambidexterity concept, which originates from
organizational theory (Zakrzewska-Bielawska, 2021). Duality and dichotomy between elements are
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referred to the "Concept of Ambidexterity" (CoA). Ambidexterity in the context of the supply chain is
known as "Supply Chain Ambidexterity" (SCX). SCX refers to the firms ability to balance exploitation
and exploration, which emphasizes innovation and flexibility. 3PL companies need to implement an
approach that is able to maintain a balance between exploration (innovation) and exploitation
(efficiency). SCX is a suitable SC strategy for dynamic environments that can easily adapt to
disruption. SCX can overcome contradictory problems by creating a balance between short-term
needs (operational optimization) and long-term needs (adaptation to change) (Ambulkar et al., 2023).
Thus, it is flexible in responding to disruptions and good at managing risks and opportunities. In the
context of a 3PL company, SCX allows companies to manage the tension, thereby enhancing their
ability to overcome disruptions.

SCX facilitates the combination of supply chain integration and agility within organizations.
Furthermore, SCX has been shown to effectively enhance business performance while maintaining
supply chain reliability (Gu et al., 2021; Munir et al., 2022). Focusing exclusively on SC integration or
SC agility can hinder innovation efforts (Sarkis, 2024). Deploying SCX principles at the corporate level
is crucial for enhancing the performance of the company's logistics operation (Sarkis, 2024). However,
despite its theoretical appeal, SCX adoption in the logistics sector remains underexplored. The
majority of empirical research still centres on manufacturing industries, leaving a gap in understanding
how SCX functions in service-based, logistics-intensive settings such as 3PL.

SCX adoption in the industry remains a contentious issue among professionals and scholars. The
SCX approach cannot be straightforwardly adopted, as it is relatively recent concept that has been the
subject of limited scientific research (Bui et al., 2021; Gala-Velasquez et al., 2024). Consequently, its
implementation carries a high level of risk (Sarkis, 2024; Yalcin & Ashraf, 2024). Most scientific studies
on SCX focus on additional case studies from the manufacturing sector, including the work of Benzidia
et al. (2021), which explored how combining Al and blockchain technology can influence the supply
chain’s capacity for ambidexterity. Gastaldi et al. (2022) identified a positive correlation between
business success and adoption of SCX practices. Feizabadi et al. (2024) investigated the efficacy of
SCX across different scenarios by considering factors like dynamism, complexity, and environmental
conditions through computational modelling. Tseng et al. (2022) examined key sustainable SCM
indicators within the textile industry, considering the intersection of organizational ambidexterity and
disruption. Iftikhar et al. (2024) investigated the role of SCX implementation in establishing supply
chain resilience. Previous studies indicate that SCX is a crucial approach for manufacture sector to
gain competitive edge, adaptability, and robustness despite rapid market fluctuations and
unpredictability. Additional research is required to bridge the existing gaps and offer more thorough
advice to professionals.

Furthermore, the applicability of SCX in the 3PL sector, especially in emerging markets like
Indonesia, remain largely unexamined. This presents a critical research gap that this study aims to
address. This study addresses the gap by evaluating SCX implementation in Indonesia's 3PL industry,
which serves as an ideal context because of its complex logistics networks, increasing service
demands, and geographical diversity. Consequently, this investigation aims to achieve the following
objectives:

1. Validate SCX indicators based on professional judgment.

2. Identify the most effective indicators for successful execution, and.

3. Explore the managerial implications of SCX implementation in the 3PL sector.

This research focuses on the 3PL industry as a key case study because of its pivotal role in
overseeing intricate supply chain networks. Additionally, 3PL companies face unique challenges in
balancing operational efficiency and innovation, making them an ideal context for exploring supply
chain ambidexterity. Furthermore, the increasing demand from both clients and consumers for cost-
effective and fast logistics services highlights the relevance of the 3PL industry to SCX research’s
objective. This research takes place in Indonesia, a country experiencing rapid growth in the logistics
sector, while facing significant geographical challenges. The findings of this case study are also
applicable to other developing countries with similar characteristics. Thus, this research contributes to
the creation of a more sustainable and competitive logistics landscape in Indonesia.
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2. Methods

This research employed literature review LR to identify preliminary indicators, thereby facilitating a
methodical and reproducible framework. Fuzzy Delphi Method (FDM) was applied to verify the
proposed indicators based on the linguistic preferences of the interviewees. The Best-Worst Method
(BWM) was used to assess the weighting and efficacy of the indicators. The research process is
presented in Fig. 1. The analysis steps are as follows:

1. Search term identification: A search was conducted to gather publication details from a

database.

2. Indicators generation: SCX indicators are extracted from the chosen databases (Emerald,
ScienceDirect, and Scopus), and content analysis is used to group the selected criteria into
related categories. The proposed indicators are presented in Table 1.

3. Validation: The professional's assessment of the proposed indicators is derived from a
questionnaire. FDM analysis is used to identify and filter out valid and invalid indicators.

4. Effective Indicators Determination: BWM was employed to identify the effective indicators,
which subsequently became crucial prerequisites for applying SCX principles. These indicators
are essential for 3PL companies to enhance operational execution and realize greater
performance outcomes.

START » Fuzzy Delphi Analysis

Database Sources .
Search Terms Identification (Scopus, Emerald, Discard Irelevant
ScienceDirect) Indicators
h 4
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Fig. 1 Methodology.
Table 1 Proposed indicators
Factors S/N Preliminary Indicators Reference
Dynamic Cl1 SC sensing (Figueiredo et al., 2024)
capabilities (C1) C12 SC seizing (Figueiredo et al., 2024)
C13 SC reconfiguring (Figueiredo et al., 2024)
Cil4 learning capability (Ojha et al., 2018)
C15 Business continuity (Aldianto, 2021)
C16 analytics capability (Khan et al., 2023)
Risk Management c21 Risk identification capabilities (Agarwal & Seth, 2021)
& resilience (C2) C22 Risk mitigation capabilities (Aslam et al., 2020)
C23 Risk assessment (Aslam et al., 2020)
Cc24 Cyber risk (Herburger et al., 2024)
C25 Supplier diversification (Vega et al., 2023)
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Factors SIN Preliminary Indicators Reference

C26 Recovery capabilities (Agarwal & Seth, 2021)

Cc27 Adaptability (Risk) (Kraus et al., 2022)

Cc28 Visibility (Iborra et al., 2020)

C29 SC Reliability (Partanen et al., 2020)

C210 Financial Vulnerability (Tseng et al., 2022)
Exploitation (C3) C31 Process optimization (Leitdo et al., 2024)

C32 Cost control (Aslam et al., 2024)

C33 Enhanced quality and reliability (Srisathan et al., 2023)

C34 Risk control (Ambulkar et al., 2023)

C35 Efficiency (Wamba et al., 2020)

C36  Vehicle capacity enhancement (Stekelorum et al., 2021)

C37 Utilization of technology (Alamsjah & Yunus, 2022)
Exploration & C41 RnD (Gala-Velasquez et al., 2024)
Innovation C42 Product/service/business development (Ashrafi & Zareravasan, 2022)
Capabilities (C4) C43 Business diversification (Saleh, 2023)

C44  Adoption of emerging technologies (Benzidia et al., 2021)

C45 Collaborative partnerships (Matas et al., 2024)

C46 Employee Competency Development (Shamout, 2023)
Sustainability (C5) C51 CSR (Nakandala et al., 2024)

C52 Environmental Aspects (Tseng et al., 2022)

C53  Adaptive Sustainability Strategies (Tseng et al., 2022)

C54 Regulatory Compliance (Stekelorum et al., 2021)
Organizational C61  Organizational structure (Priyanka et al., 2022)
capacity (C6) C62 Leadership and management of the (Priyanka et al., 2022)

organization

C63 Organizational culture (Priyanka et al., 2022)

C64 Information systems and technology (Anggadwita, 2021)

C65 Organizational Practices (Alamsjah & Yunus, 2022)

C66 Financial capability (Aldianto, 2021)

C67  Organizational resources (Ahmed et al., 2024)

C68 Sustainable partnership (Alsmairat & Al-Shboul, 2023)

FDM can decrease the time required for data collection and the number of respondents surveyed,
providing detailed and accurate results while maintaining research efficiency (Tsai et al., 2020). 19
experts with over five years of expertise in logistics, procurement, warehousing, and supply chain
management who hold senior management roles were polled to share their opinions on each
criterion's level of effectiveness. Expert a was asked to evaluate the contribution of Indicator b to the

system's effectiveness, represented as J =(Xy; Yap: Zap)» Where a=12,3,..,n and b=1,2,3,..,n. The
weight of indicator b, denoted as j,, is defined as j, =(X,: Yp:2,) . where:

Xp =Min(Xap) s Yo = ([T; Yan)""» Zo = Max(zgp)

1)

Subsequently, expert’'s opinions were transformed into Triangular Fuzzy Number (TFN), as
presented in Table 2.

Table 2 FDM scale for linguistic terms and the corresponding TEN

Scale Number Linguistic Terms TFN
5 Very high 0.75 1 1
4 High 0.5 0.75 1
3 Low 0.25 0.5 0.75
2 Very low 0 0.25 0.5
1 No 0 0 0.25
Then, the defuzzied consensus value D, is computed as follows:
Dy = [ (Up,ly) = STuy + (1~ 5)y] 2
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Uy =2 — (2, — Yp) 3)

b =% —0(Yy, —Y%), b=123,..,m (4)

The BWM is utilized to evaluate and rank the most and least significant indicators in the decision-
making process. This research evaluates the effectiveness and ineffectiveness of each indicator
through expert assessment using a 9-point Likert scale. In the analysis process, the indicator is
typically regarded as {c,c,...,C,} and either the best or the worst indicator will be determined. The

effectiveness and ineffectiveness of each indicator are justified by calculating its weighted value as
follows:

Agn = (8g1,352,8p3 34. - Agp ) ®)

A = (B 8w By 1+ By ) (6)
Ag,and A,, is defined as the best-to-others and the others-to-worst vector. ag, represents the

preference of the most effective indicator B over the n" indicator. a,y represents the preference of

least effective indicator W over the n indicator. Then, calculate Maximum absolute difference (MD)
of all n indicator as follows:
W
. j (7

MD:[
Wy

oy = (hj By = (W—j (8)
Wh Wy

the min-max model is applied to optimize weight allocation by minimizing the maximum deviation

(¢)

Wg

n

ﬁn_

formineg

<g 9

(W, W,,W;,...,W,) represents the optimal value of ¢ and the consistency ratio (CR) is calculated as
follows:
£
Cl
Cl identified as the consistency index or the max possible value of ¢ . if CR value is larger than 1,
the indicators is inconsistent. The cut-off value, defined as the average weight of the entire set of
indicators, is used to identify those that enhance performance effectiveness. Subsequently, a
proportional normalization method was applied as shown in Equation (11), where each score is
divided by the total sum of all effective indicator weight to ensure the normalized weights sum up to 1.

W =2 (11)

1 m
ZXJ
=1

Only indicators that surpassed the cut-off value were considered in the normalization process to
calculate the global weight of the effective indicators. w; denote the normalized weight of indicator i .

X; represent the initial score assigned to indicator i and m is the total number of effective indicators.

The result ensures that all normalized weights lie within the range [0,1] and sum to 1, thereby enabling
fair comparison and aggregation.

CR (10)
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3. Results and Discussion
Experts Profile

The profiles of the participating experts are summarized in Table 3. The panel consists of 19
professionals. Most participants are male (68%), and 63% are under the age of 40. In terms of
experience, 53% have more than five years, and 47% have over ten years of experience, indicating
strong familiarity with the field. Regarding educational background, 84% hold a bachelor's degree and
16% a master's degree, while none of them hold a doctoral degree. Most respondents (68%) work as
managers or assistant managers, followed by supervisors or analysts (21%), and executive-level

professionals such as directors, commissioners, or vice presidents (11%).

Table 3 Profile of experts participating in this research

Profile Number Percentage %
Male 13 68%
Gender Female 6 32%
<40 12 63%
Age 40-50 5 26%
>50 2 11%
Years of experience >=5 10 53%
>=10 9 47%
Bachelors degree 16 84%
Educational background  Master degree 3 16%
Doctoral degree 0 -
SPV/Analyst 4 21%
Job position Manager/assistant Manager 13 68%
Executive level [Director/Commisary/VP] 2 11%

Indicator Validation (FDM Result)

The primary research objective is to determine the essential indicators for implementing SCX
strategies in 3PL companies. Following an evaluation by 19 experts, 41 potential indicators were
identified, of which 38 were deemed crucial for successful application in the 3PL industry. The
evaluation outcomes for the potential indicators rely on the threshold construct’s value (d), and the
lowest consensus percentage that all valid indicators within each factor (C) must attain is 90%,
requiring each indicator to have a consensus of more than 75% (Jahanvand et al., 2023).

Table 4 Indicators status

. Valid
Fuzzy Indicators Indicators
Factors (C) Proposed Indicator Crisp  Consensus Status
value () Consensus
(AVG d)
SC sensing 0.88 100% Valid
SC seizing 0.82 89% Valid
Dynamic SC reconfiguring 0.86 95% Valid 94%
capability (C1) learning capability 0.86 95% Valid
Business continuity 0.87 95% Valid
analytics capability 0.90 89% Valid
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Fuzzy Indicators Ind\i/c?le:tdors
Factors (C) Proposed Indicator Crisp  Consensus Status
value () Consensus
(AVG d)
Risk identification capabilities 0.85 95% Valid
Risk mitigation capabilities 0.87 100% Valid
Risk assessment 0.81 89% Valid
Risk Cyber risk 0.88 100% Valid
Management Supplier diversification 0.78 84% Valid 94%
& resilience Recovery capabilities 0.86 95% Valid
(C2) Adaptability (Risk) 0.86 100% Valid
Visibility 0.81 95% Valid
SC Reliability 0.82 89% Valid
Financial Vulnerability 0.87 95% Valid
Process optimization 0.84 100% Valid
Cost control 0.84 95% Valid
. Enhanced quality and reliability 0.88 100% Valid
(Eég)'o'ta“"” Risk control 0.73 32% Invalid 97%
Efficiency 0.79 89% Valid
Vehicle capacity enhancement 0.79 37% Invalid
Utilization of technology 0.86 100% Valid
RnD 0.78 89% Valid
Exploration & Proc_:luct/bu_sines_s_ de_velopment 0.83 95% Valid
Innovation Busmgss dlverS|f|c§1t|on . 0.75 37% Invaﬁd 95%
(C4) Adoption of emerging technologies 0.81 89% Valid
Collaborative partnerships 0.86 100% Valid
Employee Competency Development 0.89 100% Valid
CSR 0.80 95% Valid
Sustainability Environm_ental Aspects 0.80 84% VaI!d
(C5) Adaptability 0.84 95% Valid 93%
(Economic/Social/Environmental)
Regulatory Compliance 0.87 100% Valid
Organizational structure 0.85 100% Valid
Leadership and management of the 0.87 100% Valid
organization
Organizational Organizgtional culture 0.80 89% Valid
capacity (C6) Information systems and technology 0.87 100% Valid 97%
Organizational Practices 0.87 100% Valid
Financial capability 0.87 100% Valid
Organizational resources 0.86 100% Valid
Sustainable partnership 0.78 84% Valid

The input for the best—worst method is the indicator of each factor that is declared valid. Indicators
that meet the validation criteria will be retained, whereas those that do not will be excluded. Three
indicators have been declared invalid: risk control, vehicle capacity enhancement, and business
diversification. Risk control is invalid because it does not form a fundamental component of the
exploitation factor. This factor focuses on enhancing and utilizing existing logistics operations. Risk
control prioritizes the ability of a supply chain to maintain its performance under challenging
circumstances. Risk control also ensures that the exploitation process proceeds efficiently and
continuously. Enhancing vehicle capacity is an exploratory process that typically necessitates
substantial investments in infrastructure and labour, as well as significant alterations to existing
systems.

The business diversification indicator is deemed unreliable for certain reasons. 3PL companies
diverge from the characteristics of companies in other sectors. 3PL companies fail to perceive
business diversification as a means to expand their operations due to high operational complexity,
significant infrastructure investments, reliance on economies of scale, and stringent regulatory
requirements. Logistics management is a complex process due to its multifaceted nature,
encompassing transportation, warehousing, and distribution elements that necessitate substantial
investment and are not easily replicable in other companies. Diversifying a business can compromise
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its fundamental operational efficiency and necessitate significant extra investments. Companies that
specialize in third-party logistics hold an advantage due to their extensive network and large-scale
economies; consequently, concentrating on core businesses is deemed more viable. Companies
specializing in logistics are more likely to increase their service offerings within their existing supply
chain (vertical integration) by adding capabilities, such as warehousing and freight forwarding, rather
than venturing into completely unrelated sectors. Some logistics companies are still expanding their
offerings in a limited capacity, including by entering the e-commerce sector, logistics technology, or
providing logistics-related financial services, such as factoring invoices.

Effective Indicator (BWM Result)

The BW method's outcomes will give an overview of the top priority indicators or the most effective
indicators necessary for putting the SCX strategy into practice. The determination is based on the
threshold value (cut-off) derived from the mean outcome of the weight of indicator i on factor j.
Calculations were also conducted to verify the accuracy and reliability of the obtained results.
Accepted consistency level is no more than 0.1.

A total of 38 valid indicators are analyzed using BWM, yielding 17 indicators that met effectiveness
criterion, while the remaining 21 are classified as ineffective. An indicator is considered effective if its
BWM weight is equal to or exceeds the cut-off value. Cut-off value serves as a significant benchmark
to filter out indicators with insufficient impact. Cut-off value ensures that only indicators with substantial
influence are retained for the normalization process, as presented in Table 5.

Table 5 BWM Results

Cut-off

Factors (C) Valid Indicators Weight value Status
SC sensing 0.3948 Effective
SC seizing 0.0718 Ineffective
Dynamic capability SC reconfiguring 0.1309 017 Ineffective
(C1) learning capability 0.0840 ' Ineffective
Business continuity 0.1063 Ineffective
analytics capability 0.2122 Effective
Risk identification capabilities 0.214 Effective
Risk mitigation capabilities 0.1189 Effective
Risk assessment 0.0238 Ineffective
Cyber risk 0.1189 Effective
Risk Management &  Supplier diversification 0.0297 0.10 Ineffective
resilience (C2) Recovery capabilities 0.1189 Effective
Adaptability (Risk) 0.1189 Effective
Visibility 0.0264 Ineffective
SC Reliability 0.0396 Ineffective
Financial Vulnerability 0.1911 Effective
Process optimization 0.3771 Effective
Cost control 0.1347 Ineffective
Exploitation (C3) Enhanced quality and reliability 0.0967 0.20 Ineffective
Efficiency 0.1616 Ineffective
Utilization of technology 0.2299 Effective
RnD 0.1286 Ineffective
Exploration & Produpt/business o_IeveIopment _ 0.1143 Ineffeg:tive
Innovation (C4) Adoption qf emerging te_chnologles 0.3000 0.20 Eﬁectlvg
Collaborative partnerships 0.1143 Ineffective
Employee Competency Development 0.3429 Effective
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Factors (C) Valid Indicators Weight C\:/L;tlhogf Status
CSR 0.1073 Ineffective
Environmental Aspects 0.1413 Ineffective
Sustainability (C5) Adaptability 0.3936 0.25 Effective
(Economic/Social/Environmental)
Regulatory Compliance 0.3578 Effective
Organizational structure 0.0441 Ineffective
Leadership and management of the 0.2497 Effective
organization
Organizational Organizgtional culture 0.0409 Ineffective
capacity (C6) Information systems and technology 0.0716 0.13 Ineffective
Organizational Practices 0.2130 Effective
Financial capability 0.2280 Effective
Organizational resources 0.0573 Ineffective
Sustainable partnership 0.0955 Ineffective

Table 6 presents the normalized weights of the 17 pivotal indicators identified through the BWM
analysis. The most effective indicators are determined based on the highest normalized weights. The
5 most effective indicators are SC sensing, adaptability (economic/social/environmental), process
optimization, regulatory compliance, and employee competency development. Conversely, the 5 least
influential indicators are risk mitigation capability, cyber risk, recovery capabilities, adaptability (risk),
and financial vulnerability, each of which holds the lowest normalized weight.

Table 6 Priority indicators

. . Weight Global
Factors Indicators Weight (Normalization) CR Rank
Dynamic SC Sensing 0.3948 0.0945 0 1
capability (C1) Analytics Capability 0.2122 0.0508 12
Risk identification capabilities 0.2140 0.0512 10
Risk Risk mitigation capabilities 0.1189 0.0284 14
Management & Cyber risk 0.1189 0.0284 0.0417 14
resilie?lce (C2) Recovery capabilities 0.1189 0.0284 ’ 14
Adaptability (Risk) 0.1189 0.0284 14
Financial Vulnerability 0.1911 0.0457 13
o Process optimization 0.3771 0.0902 3
Exploitation (C3) jiiization of technology 0.2299 0.0550 0.05 8
Exploration & Adoption of emerging technologies 0.3000 0.0718 6
Innovation (C4) Employee Competency 0
Development 0.3429 0.0820 5
- Adaptability 0.3936 0.0942 2
(SéjSS)tamab'my (Economic/Social/Environmental) 0.0417
Regulatory Compliance 0.3578 0.0856 4
Leadership and management of the 0.2497 0.0597 7
Organizational organization 0.0714 11
capacity (C6) Organizational Practices 0.2130 0.0510 ’ 9
Financial capability 0.2280 0.0545

The key performance metrics for third-party logistics companies include 17 distinct indicators.
These indicators hold significant importance due to their substantial influence on companies and
supply chains. The 5 indicators with the highest weight of effectiveness are factor dynamic
capabilities, exploitation, exploration and innovation, and sustainability. The 5 indicators have the
lowest weight and are specifically used to manage risk and enhance resilience. The characteristics of
the SCX strategy are evident in its application to 3PL companies. A key indicator of the importance of
3PL companies’ business continuity is their emphasis on flexibility when adapting to market shifts,
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technological advancements, and regulatory requirements. The Exploitation-Exploration factor
represents a 3PL company offering a versatile and innovative service portfolio that maximizes its
profits. The profile with the lowest weight represents a moderate level of effectiveness.
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Fig. 2 Cut-off values and weights of effective indicators.

Third-Party Logistics companies have found a balance in their risk tolerance. Risk management is
a consideration for them, but it is not their primary indicator of their priorities. Indonesian 3PL
companies prioritize innovation and sustainability while taking calculated risks to capitalize on key
opportunities. Although they are not entirely risk-averse, their risk management approach involves a
proactive, preventative action with a long-term focus on strategic growth.

The top priority indicators, SC sensing capability, represents the key indicator of the SCX. The
significance of SC sensing can be attributed to several key factors. Supply chain sensing is closely
linked to adaptability, responsiveness to change, and the achievement of competitive supply chain
advantages. SC sensing is considered a fundamental requirement for the creation and deployment of
other dynamic capabilities, including supply chain seizing and reconfiguring. Companies’ SC sensing
capabilities extend beyond collecting data, encompassing the processing and utilization of that
information to enhance their operational efficiency, adaptability, and market advantage in a rapidly
changing and unpredictable business landscape. Sensing SC also plays a key role in integrating
external information and activities, which is crucial for developing a comprehensive understanding of
potential cyber threats and risks. Cyber threats can originate from any stage of the supply chain; thus,
SC sensing is crucial to enable companies to respond promptly and anticipate potential changes.

The second top priority indicator is adaptive capability, which involves adjusting strategies and
processes to improve long-term sustainability. The significance of this capability lies in the fact that the
global market is characterized by uncertainty and swift changes, specifically, customer preferences.
Companies must be able to adapt to environmental changes, including climate change, government
regulations and social pressures. Deploying eco-friendly solutions and sustainable innovations
enables companies to boost supply chain resilience through adaptability. Adaptive capabilities enable
businesses to gain competitive edge by consistently innovating and responding to evolving market
requirements and environmental difficulties.

The process optimization indicator is a key indicator to consider. This metric enables firms to
reconcile productivity and adaptability, two fundamental aspects of ambidexterity. Existing operations
are refined and improved to boost efficiency and reduce expenses. This right encompasses
standardizing processes, minimizing waste, and optimizing existing technology to increase productivity
using the same or fewer resources. Furthermore, effective process optimization enhances supply
chain flexibility. Optimizing processes in the context of supply chain ambidexterity involves more than
just enhancing efficiency; it also requires establishing a solid base for innovation, adaptability, and the
ability to recover from setbacks.
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Regulatory compliance indicators are crucial components of the supply chain, as they have a direct
impact on a company's reputation and overall performance. Adhering to regulations signifies that the
company is conducting business in an ethically and responsible manner. Furthermore, third-party
logistics providers are also engaged in international trade, requiring companies to adhere to a range of
regulations in both their countries of origin and final destinations. Ensuring compliance facilitates
seamless logistics operations. Regulatory compliance is not only a legal requirement but also a crucial
strategic investment that supports the long-term sustainability, reputation, and performance of the
supply chain. Firms that focus on adhering to regulatory requirements generally exhibit a lower risk
profile, are more inclined to innovation, and achieve greater success.

The interplay between supply chain sensing, adaptability, process optimization, and regulatory
compliance strengthens supply chain ambidexterity. Supply chain sensing enables companies to
identify opportunities for process improvements and innovation. Adaptability supports changes in
supply chain design and the integration of new technologies. Process optimization enhances
operational efficiency while creating space for innovation. Regulatory compliance ensures ethical
business practices and reduces risks. Together, these elements help organizations balance
exploration and exploitation while improving their ability to adapt to and recover from disruptions.
Ambidexterity involves not only balancing exploration and exploitation but also integrating them to
maximize their impact. Organizations that effectively achieve ambidexterity can create synergies
between these approaches, leading to enhanced innovation and overall performance.

There are also priority indicators that are slightly less important. In the context of ambidexterity,
indicators that belong to risk management and resilience factor are typically given a lower weight than
other indicators. Maintaining supply chain stability relies heavily on effective risk management, and a
lack of emphasis can be justified. A company’s proactive capability to adapt to disruptions and
changes is more closely associated with other indicators such as SC sensing, adaptability, and
process optimization. Ambidexterity involves exploring new opportunities while simultaneously utilizing
one's existing resources and capabilities. Risk management is often seen as a fundamental
component that underpins supply chain operations rather than a primary goal in supply chain
strategies that require flexibility in both directions.

Risk management factors play a crucial role in supporting other indicators and ensuring operational
stability; however, they do not directly drive exploration and innovation. Research indicates that data-
driven supply chain management tends to prioritize measurable and optimizable indicators through
data analysis. In contrast, risk-related indicators are often harder to quantify and may require
qualitative assessments. Therefore, organizations emphasize indicators that enhance adaptability and
agility because they directly contribute to supply chain ambidexterity.
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Fig. 3 Cut-off values and weights of ineffective indicators.

Fig. 3 presents a set of valid indicators that contribute only marginally to the Supply Chain
ambidexterity (SCX). These indicators fail to exceed the established cut-off values within their
respective factors, indicating limited direct impact. Specifically, 21 indicators exhibit a mediated effect
rather than a direct influence on the SCX. The mediating role of SC sensing is evident, as both SC
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seizing and SC reconfiguring influence SCX through SC sensing rather than exerting a direct effect.
Organizations must first enhance their SC sensing capabilities to effectively leverage the seizing and
reconfiguring mechanisms to achieve SCX.

The limited contribution of these indicators can be attributed to their lower priority in decision-
making within the MCDM framework. Despite their theoretical relevance, their overall weight in
determining SCX framework remains insufficient for direct impact. Several possible explanations exist
for this outcome: (1) these indicators may represent secondary or supporting factors rather than
primary drivers of SCX; (2) their influence may be conditional, meaning they become more relevant
only under specific circumstances; or (3) their effects are overshadowed by more dominant criteria
within the decision-making hierarchy. Consequently, while these indicators are valid within the
conceptual framework, they do not emerge as critical determinants of SCX strategy in the MCDM
evaluation.

Managerial Implications

In today’s volatile logistics landscape, 3PL providers must rethink their strategic playbook to stay
ahead. Achieving SCX—the ability to balance operational efficiency (exploitation) with innovation and
agility (exploration)—is no longer optional; it is a necessity. As disruptions become more frequent and
customer expectations evolve, 3PLs must build resilience while driving continuous transformation.

Winning in the 3PL space requires real-time SC sensing—the ability to anticipate shifts in demand,
regulatory changes, and emerging risks. This means leveraging advanced analytics, Al-driven
forecasting, and loT-enabled visibility to move from reactive to proactive decision-making. Companies
that excel in SC sensing create a foundation for rapid adaptation, enabling them to seize opportunities
and reconfigure operations swiftly. However, sensing alone is not enough; successful 3PLs also
master the art of balancing efficiency and innovation. Efficiency is table stakes, but innovation drives
the next frontier. 3PLs must deploy automation, Al, and digital twins to streamline processes while
simultaneously experimenting with new business models, such as platform-based logistics
ecosystems. Investing in modular, scalable technology stacks ensures that organizations can flexibly
navigate shifts in the global supply chain.

SCX is not just about strategy, it's about people. 3PL leaders must foster a culture of
experimentation while maintaining execution discipline. Traditional hierarchical decision-making must
give way to empowered, cross-functional teams that drive both efficiency gains and breakthrough
innovations. Moreover, avoiding paternalistic leadership and shifting towards data-driven, feedback-
centric management will be crucial in unlocking high-performance teams. At the same time, risk is no
longer just something to be mitigated, it's something to be managed strategically. Leading 3PLs
embed Supply Chain Risk Management (SCRM) practices into organizations, using predictive risk
analytics to anticipate disruptions before happening. Those that master risk resilience don’t just
survive uncertainty—they turn it into a competitive differentiator.

Balancing short-term cost discipline with long-term strategic investments is also critical. Rather
than focusing solely on cost-cutting, 3PLs must assess the ROI of digital transformation, automation,
and new service models. High-performing firms adopt dynamic capital allocation frameworks, ensuring
that financial resources are channelled into initiatives that sustain both operational excellence and
market expansion. 3PLs must embed SCX into their DNA in order to thrive, continuously refining their
ability to sense, seize, and transform. Those practices is important to balance efficiency, innovation,
and turning uncertainty into opportunity or disruption into a sustainable competitive advantage.

4. Conclusion

Indonesia’s third-party logistics (3PL) sector functions within a rapidly evolving landscape, making
the implementation of Supply Chain Ambidexterity (SCX) a fundamental business imperative. Our
research revealed 38 critical factors necessary for the successful implementation of SCX, with 17 of
these key indicators having considerable strategic importance. Although still theoretically valid, the
remaining 21 indicators have a restricted impact on SCX success due to various factors: (1) they
primarily serve as secondary elements, (2) their relevance is extremely context-dependent, and (3)
their impact is frequently overshadowed by more influential decision-making criteria.
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The core of SCX is SC sensing, which anticipates demand shifts, regulatory changes, and
emerging risks. This requires 3PLs to transition from reactive operations to proactive decision-making
by leveraging advanced analytics, Al-powered forecasting, and loT-enabled supply chain visibility.
However, SC sensing alone is insufficient; it must be integrated with process optimization to ensure
both efficiency and adaptability. In this context, efficiency is non-negotiable, but innovation
differentiates market leaders from laggards. To remain competitive, 3PLs must embed automation, Al,
and digital twins into their operations while simultaneously exploring new business models, such as
platform-based logistics ecosystems. In addition, regulatory compliance is a cornerstone of operational
resilience, safeguarding both performance and corporate reputation. Companies that seamlessly
integrate SC sensing, operational efficiency, and compliance-driven governance will be best
positioned to navigate market uncertainties, capitalize on emerging opportunities, and build long-term
competitive advantage in Indonesia’s rapidly evolving 3PL sector.

Long-term studies could provide insights into how firms develop and sustain ambidextrous supply
chain capabilities over time, particularly in response to disruptions or market changes. In addition,
there is a need for rigorous quantitative modelling to evaluate SCX effectiveness prior to
implementation. Simulation modelling or machine learning could be utilized to predict ambidexterity
levels and assess their potential implications for supply chain performance.
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