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Abstract 
 

Given that supply chain risk management is critical to the effectiveness, and resilience, of 
operating transportation logistics, the purpose of this study, essentially, is to examine the 
effect of standardizing risk evaluation on transportation logistics. Through a quantitative 
research approach, data is sourced, by surveys, from supply chain professionals, logistics 
directors, and corporate executives. The study shows that scenario analysis, quantitative 
risk assessment, qualitative risk assessment, supply chain mapping, and root cause 
analysis, as well as supply chain diversification, significantly, impact transport logistics 
performance. However, real-time monitoring, and tracking, are not, strongly, linked to 
changes in transport logistics performance. By implication, managers need to, first, equip 
their subordinates with the requisite resources to assist in technology integration; bearing 
in mind that such resources, aimed at transforming transport logistics performance, will, 
ultimately, allow these workers to appreciate both the usefulness of any considered 
technology and the ease of implementing such technology. 
 

Keywords: Risk Evaluation, Transportation Logistics, Standardization, Technology Integration, 
Supply Chain 
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1. Introduction 
 
Supply chains are intricate networks that encompass the movement of goods, services, 
information, and funds, across various stages; from procurement to production to 
distribution (Christopher, 2016). Transportation logistics, which involves the physical 
movement of goods, materials, and products, plays a pivotal role in supply chains; by 
facilitating the flow of goods from suppliers to manufacturers, distributors, retailers, 
and, ultimately, to end customers (Christopher, 2016).  

However, the risk that lowers the efficacy of the supply chain has been a major 
problem. The rising unpredictability and complexity of global supply networks are to 
blame for the striking increase in supply chain risks, and disruptions, that researchers 
have seen in recent years (Ivanov, 2020; Katsaliaki et al., 2021; Pournader et al., 2020; 
Sharma et al., 2021). Owing to this, according to Choi et al. (2016), the business 
environment has, dramatically, changed since time immemorial, and is predicted to 
change even quicker in the future. Natural catastrophes, political unrest, local instability, 
and epidemics, are, only, a few of the possible dangers that come under the category of 
catastrophic events, as far as the assessment of supply chain performance is concerned 
(Wagner & Bode, 2008). For natural disasters, in particular, Burkhardt (2021) 
acknowledged that there are three perspectives to their economic impact on supply 
chains, as devastating as the impact may be; the direct costs that involve physical 
damage to infrastructure and the likes, the indirect costs that encompass downstream 
disturbances, and disruptions, to the flow of goods and services, and the secondary 
effects that consist of short- and long-term influence on the general economy. What is 
more, to gauge the long-term effect of earthquakes on global value chains, Freund et al. 
(2022) assessed imports of auto, and electronics, concerning the 15 largest auto-
producing countries in 2010, and about the 15 largest exporters of final electronics 
products, and found that (following the 2011 earthquake for the most-reliant countries 
on Japan) dependence on Japan dropped severely. Here, the fall was discovered to be 
more than 10% for the auto industry; in the case of electronics, the disaster appeared to 
hasten pre-existing declining trends. This is how, increasingly, crucial this effect is in 
these times of prevalent climate change. The issue of risk has, indeed, been a major 
concern, due to their linkage to other supply chain problems. Any risk, and/or unlikely 
“black swan” event, whether it be a queue halt or the delivery of the incorrect item, can 
cause significant disruptions, and influence other risks (Olson, 2014). Precisely, the 
Global Risk Report, according to World Economic Forum (2020), which listed 30 dangers 
that may, potentially, have a substantial impact on countries, recognized the 
interconnectedness of such threats.  

Still, it is essential to consider risks of all sizes, and varieties, as part of a thorough 
supply chain risk management strategy. This, therefore, highlights the need, and/or 
justification, for proper risk analysis.  

Hendricks et al. (2009) contended that the prompt restoration of the supply chain 
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to its regular condition is made possible by the good management of these risks, which 
lessens disruptions and the detrimental effects (of such risks) on performance. For 
example, Boeing, Cisco, and Pfizer have been affected by bankruptcy, due to their failure 
in the issue of supply chain management, resulting in a loss of US$ 2 billion, 
US$2.25billion, and US$2.8 billion, in the last decade, respectively (Hult et al., 2010). 
Kern et al. (2012) and Sodhi et al. (2012), also, provided instances of how supply chain 
failures can result in financial losses. So, for supply chain operations to be resilient and 
sustainable, risk management in supply chains, particularly, transportation logistics, 
must be done properly. It is noteworthy that the systematic identification, assessment, 
and mitigation, of hazards within supply chain operations make up the core of risk 
evaluation methods; which are an essential part of supply chain risk management (Tang, 
2006). Supply chain managers have used several approaches to, proactively, evaluate 
the possible risks, have come out with measures to reduce them, and have taken 
decisions to improve the smooth operations of companies’ supply chains. The risk 
evaluation processes in supply chains, and their consequences for transport logistics, 
have come into sharper focus in the literature, as organizations recognize, the more, 
how crucial the effectiveness of risk management is in maintaining the continuity of 
supply chain operations, and in enhancing competitiveness. Thus, to comprehend the 
efficiency, and effectiveness, of risk assessment approaches in facilitating transportation 
logistics operations, most researchers, and experts, have been developing new 
approaches to evaluate risk.  

Significant quantitative research that, comprehensively, examines the efficacy, 
productivity, and implications, of risk evaluation practices in transportation logistics is 
lacking. While there is a tonne of qualitative research, and conceptual literature, that 
explores the topic, empirical studies that, specifically, feed on, and/or provide, 
quantitative data are, conspicuously, scarce (Yildirim & Akkartal, 2020; Finke et al., 
2010). This lack of quantitative study has had a substantial influence on transportation 
logistics, making it difficult for decision-makers to manage their task. They, frequently, 
lack the empirical foundation that is required to make well-informed judgments on the 
deployment, and optimization, of risk evaluation techniques, since there are not any 
solid quantitative data (Yildirim & Akkartal, 2020). More empirical research is, strongly, 
advocated; to promote efficient risk management, spur innovation, improve 
communication, and increase the resilience of transportation logistics in a constantly 
shifting environment. After all, the absence of conclusive empirical evidence, correlating 
the application of risk evaluation approaches in supply chains to enhanced efficiency in 
transportation logistics, has profound implications. For instance, decision-makers may 
find it difficult to justify expenditures in risk evaluation programs, especially, in the case 
of natural disasters, according to Burkhardt (2021), as well as Wagner and Neshat 
(2010), and comprehend their concrete advantages, in the absence of such evidence; 
this being suggested by Yildirim and Akkartal (2020), to an extent. Thus, this calls for a 
relevant study as the current one. 
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Also, the lack of standardization in supply chain risk evaluation practices, 
particularly, in the complex setting of transportation logistics, poses a variety of 
problems. Developing common standards, guidelines, and benchmarks, will, therefore, 
reduce the difficulties facing industrial players (Mukhtar, 2015). Standardization helps to 
increase the connection between, and comparability among, research and decision-
making on a worldwide level; as well as the resilience, and effectiveness, of supply 
chains and/or transportation logistics (Suresh & Smirnov Patroshkov, 2020; Olson, 
2014). In the area of transportation logistics in particular, more research on the 
uniformity of risk evaluation techniques is required, as a lack of standardization may 
make it challenging to compare, and generalize, research findings across studies. Here, 
given that the existing studies focus on particular sectors or areas, in analyzing the risk 
assessment methodologies, has a considerable influence on transportation logistics, this 
bias, is worthy of note, slows down the advancement in industrial-specific approaches to 
risk management; reducing the potential for cross-industry knowledge, collaboration 
and innovation, and/or preventing the transferability of facts among industries (Olson, 
2014). As earlier indicated, this makes the formulation of decisions more difficult (by 
ignoring several factors). These problems in new businesses, and underrepresented 
sectors, go unsolved; regional differences in risk factors, also, tend to be disregarded. 
Again, these issues demand a pertinent study as the present one. 

The incorporation of cutting-edge technology, such as big data analytics, Internet of 
Things (IoT), Artificial Intelligence (AI), and blockchain, into risk assessment processes, 
has a substantial influence on supply chains and/or transportation logistics (Olutimehin 
et al., 2024; Yousefi & Tosarkani, 2022). Yet, there remains a knowledge gap about the 
benefits of such an incorporation (Chowdhury et al., 2023). Thus, due to a lack of 
knowledge about the advantages, and difficulties, of integrating new technologies, 
businesses have failed to, fully, realize their transformational potential; and their 
capacity to adjust to changing risk circumstances is restricted. Precisely, the optimization 
of operations, decision-making, and resilience, are, all, hampered by this gap in realizing 
the possible technical improvements in risk management. Hence, more study is, still, 
required on this issue. If one wishes to maintain competitiveness, make educated 
judgments, and enable proactive risk mitigation measures in transportation logistics and 
beyond, one must explore this unexplored region. 

In a nutshell, to comprehend risk management strategies better, it is important to 
fill in the gaps within the literature on supply chain risk evaluation techniques, and their 
effects on transportation logistics, among others. The study's goals, thus, include 
evaluating the link between the efficacy of the current risk evaluation techniques, as 
well as transportation logistics performance; investigating the standardization of risk 
evaluation procedures in transportation logistics, and identifying significant risk factors; 
examining the development of best practices, and guidelines for, risk assessment, and 
management, in supply chains (of which the examination of emerging technologies is a 
part); and analyzing empirical data on how the performance of transportation logistics is 
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impacted by risk evaluation techniques. 
 

2. Methodology  
 
The study is aligned with the positivist research philosophy, alongside descriptive 
research design. Both allow for the collection and analysis, of quantitative data in an 
objective way. These can be useful when studying phenomena that can be measured, 
and observed, in a quantifiable way. The study, thus, adopts a quantitative approach. 
The justification for utilizing a quantitative approach in this research is based on its 
strong connection with the research objectives which center on the assessment of risk 
evaluation techniques, and their influence on transport logistics, among others. Here, 
this approach provides a systematic, and complete, way of investigating these aims 
using numerical data and statistical studies. Also, the selected approach guarantees the 
study's outcomes to be robust, reliable, and, directly, relevant to decision-making within 
the field of transport logistics. 

The target population is made up of supply chain specialists, logistics directors, and 
business executives with knowledge, and experience, in risk assessment techniques, as 
well as in logistics of transportation. To be assured of the representativeness of the 
findings across all industries (manufacturing, retail) and company sizes (small, medium, 
large), a stratified random sample approach is utilized. The utilization of this method 
does not, only, serve to mitigate bias, but it, also, amplifies the practicality of the 
research findings (Hair et al., 2019; Bryman, 2016). A sample size of 273 is selected for 
this investigation, considering the available resources and the necessary level of 
precision.  

After identifying potential respondents within each stratum, the researchers 
employ the relevant data collection tool to gather primary information. A questionnaire 
in the form of a Likert scale is, thus, used to source data from the respondents; about 
the efficiency of risk evaluation processes, and their effect on the performance of 
transport logistics (Creswell & Creswell, 2018). To the predetermined sample of supply 
chain experts and logistics managers, the questionnaire is, further, administered 
through face-to-face interviews with the respondents. To increase response rates, a mix 
of personalized email invitations, and reminders, is, as well, sent. 

The current study conforms to all the relevant ethical considerations that are 
pertinent to human-involving research. In this vein, before collecting any data, all 
participants' informed consent is sought. Participants' confidentiality, privacy, and 
anonymity, are, collectively, maintained throughout the study. To protect the ethical 
integrity of the study, ethical permission is, precisely, requested from the appropriate 
institutional review board; as suggested by Creswell and Creswell (2018). 

Following the completion of data collection, a thorough data analysis is conducted; 
to provide meaningful findings, and fulfill the objectives of the study. The data is 
analyzed, using the Statistical Package for the Social Sciences (SPSS), to assess the 
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benefits obtained from implementing risk evaluation procedures, and the challenges in 
the transportation logistics supply chain. Descriptive statistics, including measures of 
central tendency such as means, as well as frequencies and percentages, are computed. 
To examine the connections among variables, and assess the importance of these 
interactions, inferential statistical methods, such as regression analysis and correlation 
analysis, are, also, employed (Hair et al., 2019; Bryman, 2016). 

For ethical considerations, ethics are upheld throughout this study. The purpose of 
the study, the procedures for data collection, and voluntary participation are explained 
to all participants (a statement, relating to these details, is provided at the beginning of 
the questionnaire, and they are, also, explained, orally, when necessary). Precisely, the 
research is, adequately, described to participants. The respondents are, also, informed 
that their rights and consents are, duly, respected and protected. To that end, the 
anonymity of the participants, and their institutions, is ensured through the use of 
numerical coding which protects their privacy and identity. The respondents are, 
furthermore, assured of the confidentiality of the collected data, and its use, for 
academic purposes only. Confidentiality, privacy, and anonymity are, thus, maintained 
by using pseudonyms. In fact, informed consent, being voluntary, specific, and free from 
coercion, is obtained from all participants, before answering the questions on the 
research instrument. Ethical approval was sought from the Takoradi Technical University 
Ethical Review Committee (TTUERC) with reference number TTU/ERC/23/021. With 
informed consent, the ethical considerations were attached to the research instruments 
or questionnaire, and participants were required to fill them before answering the 
questionnaire. 
 
3. Results 
 
In this section, the results, pertaining to the standardization of risk evaluation 
procedures in transportation logistics, and the impact of risk evaluation procedures on 
transport logistics performance, among others, are provided. 
  
3.1 The Standardization of Risk Evaluation Procedures in Transportation Logistics 
 
Table 1 shows the important factors that are considered for the standardization of risk 
evaluation procedures in supply chains and/or transportation logistics.  

‘Alignment with Industry Regulations and Standards’ receives the highest mean 
rating of 4.00, indicating that respondents, unanimously, regard this factor as, highly, 
important for standardization. Here, on the Likert scale, the majority chooses 'Agree'; 
and so on. The relatively low standard deviation of 1.02 suggests a quite strong 
consensus among respondents; regarding the significance of aligning procedures with 
industry regulations and standards. ‘Use of Standardized Risk Assessment Tools and 
Methodologies’ follows, closely, with a mean of 3.87; signifying that respondents view 
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this factor as, significantly, important. The standard deviation of 0.999 indicates 
relatively consistent agreement, among respondents, about the significance of 
employing standardized assessment tools and methodologies. ‘Clear Guidelines and Best 
Practices’ obtains a mean rating of 3.59, suggesting that respondents consider this 
factor to be, moderately, important for standardization. The standard deviation of 1.08 
indicates some degree of diversity in opinions, among respondents, regarding the 
importance of having clear guidelines and best practices. ‘Integration with Existing 
Supply Chain Management Systems’ receives a mean of 3.46, indicating a level of 
moderate importance. The standard deviation of 1.11 suggests diverse viewpoints 
among respondents, with some perceiving integration with existing systems as more 
important than others. ‘Consistency across Supply Chain Partners’ has the lowest mean 
rating of 3.44, indicating a level of moderate importance. The relatively-high standard 
deviation of 1.21, thus, implies a wider range of opinions, among respondents, about 
the significance of ensuring consistency across partners.  

Implicitly, the findings indicate that the cost of implementation and maintenance, 
along with addressing organizational culture and change resistance, is, highly, significant 
when integrating emerging technologies. The cost of, consistently, collaborating with 
suppliers and partners for technology integration is, also, considered to be, significantly, 
important. 
 
Table 1: The Important Factors that are Considered for the Standardization of Risk 
Evaluation Procedures in Supply Chains and/or Transportation Logistics 
 

Factors Mean Standard Deviation Rank 
Use of Standardized Risk Assessment Tools and Methodologies 3.87 0.999 2 
Alignment with Industry Regulations and Standards 4.00 1.02 1 
Clear Guidelines and Best Practices 3.59 1.08 3 
Consistency across Supply Chain Partners 3.44 1.21 5 
Integration with Existing Supply Chain Management Systems 3.46 1.11 4 

 
Source: Field Data, 2023 
 
Table 2 presents the test statistics, degrees of freedom, and p-values, which provide 
insights into the extent of the significance of each key challenge that is encountered in 
implementing the said procedures; the effect size (Cohen's d), relatively, offers a 
measure of the practical significance of the results.  

The analysis indicates that all the challenges are, statistically, significant; as 
evidenced by the p-values being less than 0.001. This suggests a high level of consensus, 
among respondents, regarding the presence of these challenges in implementing 
standardized risk evaluation procedures. ‘Integration with Existing Supply Chain 
Management Systems’ receives the highest mean rating, resulting in a substantial effect 
size (Cohen's d) of 5.77. This suggests that respondents perceive the challenge of 
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integrating standardized risk evaluation procedures with existing systems as, highly, 
significant; and, practically, impactful. Other challenges, including consistency across 
supply chain partners, alignment with industry regulations and standards, clear 
guidelines and best practices, and use of standardized risk assessment tools and 
methodologies, also, exhibit substantial effect sizes (Cohen's d); ranging from 3.16 to 
3.42. 
 
Table 2: The Main Challenges Encountered in Implementing Standardized Risk 
Evaluation Procedures in Transportation Logistics 
 

    Statistic df p  Effect 
Size 

Consistency across Supply Chain Partners Student's t 56.6 272 < .001 Cohen's d 3.42 

  Wilcoxon 
W 37401  < .001 Rank Biserial 

Correlation 1.00 

Alignment with Industry Regulations and 
Standards Student's t 52.2 272 < .001 Cohen's d 3.16 

  Wilcoxon 
W 37401  < .001 Rank Biserial 

Correlation 1.00 

Clear Guidelines and Best Practices Student's t 53.7 272 < .001 Cohen's d 3.25 

  Wilcoxon 
W 37401  < .001 Rank Biserial 

Correlation 1.00 

Use of Standardized Risk Assessment Tools and 
Methodologies Student's t 56.4 272 < .001 Cohen's d 3.42 

  Wilcoxon 
W 37401  < .001 Rank Biserial 

Correlation 1.00 

Integration with Existing Supply Chain 
Management Systems Student's t 95.4 272 < .001 Cohen's d 5.77 

  Wilcoxon 
W 37401  < .001 Rank Biserial 

Correlation 1.00 

 
Source: Field Data, 2023 
 
Table 3 addresses the development of best practices, and guidelines for, risk assessment 
and management in supply chains.  

‘Risk Assessment Methodologies and Tools’ receives the highest mean rating of 
4.00, indicating that respondents view this aspect as, particularly, important. Other 
aspects, that obtain relatively high mean ratings, include ‘Risk Identification and 
Categorization’ (obtaining 3.87), ‘Risk Mitigation and Control Strategies’ (obtaining 
3.59), and ‘Adapting to Changing Market Dynamics and Supply Chain Disruptions’ 
(obtaining 3.59). Accordingly, these areas highlight a high level of the importance of 
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comprehensive risk identification, effective mitigation strategies, and the ability to 
respond to dynamic market conditions and disruptions. Aspects, such as 
‘Communication and Information Sharing among Supply Chain Partners' (obtaining 
3.44), ‘Performance Measurement and Monitoring of Risk Management Efforts’ 
(obtaining 3.46), and ‘Integration of Risk Management with Overall Supply Chain 
Strategy’ (obtaining 3.46), also, receive moderate mean ratings, indicating some degree 
of their relevance in the development of best practices. Furthermore, the relatively-low 
mean ratings, pertaining to ‘Consideration of Sustainability, and Environmental, Risks in 
Risk Assessment and Management’ (obtaining 3.38) and ‘Consideration of Global Supply 
Chain Risks and Geopolitical Factors’ (obtaining 3.60), suggest that respondents, still, 
consider these aspects important, albeit to a slightly lesser extent. In fact, effective 
methodology, thorough risk assessment, and alignment with more general plans are 
given priority by respondents. They, as well, place a strong emphasis on ongoing 
innovation, cutting-edge technology, and coordination with government agencies and 
business groups. Succinctly, the development of best practices of, and 
recommendations for, efficient risk assessment, and management, in supply chains can 
be influenced by these findings. 
  
Table 3: The Development of Best Practices of, and Guidelines for, Risk Assessment, and 
Management, in Supply Chains 
 

Items Mean Standard 
Deviation 

Risk Identification and Categorization 3.87 0.999 
Risk Assessment Methodologies and Tools 4.00 1.02 
Risk Mitigation and Control Strategies 3.59 1.08 
Communication and Information Sharing among Supply Chain Partners 3.44 1.21 
Performance Measurement and Monitoring of Risk Management Efforts 3.46 1.11 
Integration of Risk Management with Overall Supply Chain Strategy 3.46 1.01 
Training and Education on Risk Management for Supply Chain Professionals 3.49 1.11 
Standardization of Terminology, and Definitions, Related to Risk Assessment and 
Management 3.53 1.08 

Consideration of Emerging Technologies and their Role in Risk Management 3.58 1.07 
Coordination and Collaboration with Regulatory Bodies and Industry Associations 3.57 1.08 
Consideration of Global Supply Chain Risks and Geopolitical Factors 3.60 1.08 
Evaluation and Selection of Risk Management Service Providers or Consultants 3.59 1.06 
Continuous Improvement and Periodic Review of Risk Management Processes 3.53 1.14 
Consideration of Sustainability, and Environmental, Risks in Risk Assessment and 
Management 3.38 1.20 

Adapting to Changing Market Dynamics and Supply Chain Disruptions 3.59 1.01 
 
Source: Field Data, 2023 
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3.2 The Impact of Risk Evaluation Procedures on Transportation Logistics Performance 
 
Firstly, Table 4 presents the descriptive statistics for the various variables that are 
related to risk evaluation procedures and transportation logistics performance.  

The dataset consists of 273 respondents. The mean values, for these variables, 
range from 2.89 to 3.60. Among these variables, ‘Qualitative Risk Assessment’ has the 
highest mean (thus, 3.60). On the other hand, ‘Root Cause Analysis’ has the lowest mean 
(thus, 2.89). The medians, which represent the middle value in each distribution, range 
from 3 to 4; with most variables, as ‘Qualitative Risk Assessment’, having a median of 4. 
The skewness values, indicating the symmetry of the distributions, range from -0.34 to -
0.08. The kurtosis values, which describe the tail behavior of the distributions, range 
from -1.15 to -0.54. In fact, these negative kurtosis values imply relatively platykurtic 
distributions; meaning they have lighter tails, compared to a normal distribution. The 
Shapiro-Wilk test, which assesses normality, yields p-values less than 0.001 for all 
variables, suggesting a departure from normality. 
 
Table 4: Descriptive Statistics 
 

 
Transport 
Logistics 

Performance 

Scenario 
Analysis 

Quantitative 
Risk 

Assessment 

Qualitative 
Risk 

assessment 

Supply 
Chain 

Mapping 

Root 
Cause 

Analysis 

Real-Time 
Monitoring 

and 
Tracking 

Supply Chain 
Diversification 

N 273 273 273 273 273 273 273 273 
Mean 3.38 3.53 3.59 3.60 3.56 2.89 3.53 3.49 
Median 3 4 4 4 4 3 4 4 
Standard 
Deviation 1.20 1.14 1.06 1.08 1.10 0.85 1.08 1.11 

Minimum 1 1 1 1 1 1 1 1 
Maximum 5 5 5 5 5 4 5 5 
Skewness -0.17 -0.25 -0.19 -0.17 -0.20 -0.34 -0.12 -0.08 
Standard 
Error 
Skewness 

0.15 0.15 0.15 0.15 0.15 0.15 0.15 0.15 

Kurtosis -1.01 -0.92 -0.97 -1.04 -0.93 -0.54 -1.07 -1.15 
Standard 
Error 
Kurtosis 

0.29 0.29 0.29 0.29 0.29 0.29 0.29 0.29 

Shapiro-
Wilk W 0.90 0.89 0.89 0.88 0.89 0.86 0.89 0.88 

Shapiro-
Wilk p < .001 < .001 < .001 < .001 < .001 < .001 < .001 < .001 

 
Source: Field Data, 2023 
  
Additionally, the correlation matrix, in Table 5, clarifies the links between the 
performance of transport logistics, the effectiveness of the current risk evaluation 
procedures, and their efficiency. These links are measured using Pearson's correlation 
coefficients.  

The correlation coefficient between transport logistics performance and the 
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effectiveness of the current risk evaluation procedures is -0.106. This result indicates 
that there is just a weak negative association between these two variables. However, 
the corresponding p-value of 0.082 indicates that such a correlation lacks statistical 
significance at the conventional alpha level of 0.05. Similarly, the correlation coefficient 
between the effectiveness of the current risk evaluation procedures and the efficiency 
of the current risk evaluation procedures is -0.095, revealing a weak negative 
correlation. Yet, with a p-value of 0.119, this correlation, also, lacks statistical 
significance. Conversely, the correlation coefficient between transport logistics 
performance and the efficiency of the current risk evaluation procedures is -0.141, 
denoting another weak negative correlation. The p-value for this association, however, 
is 0.020, indicating that it is, statistically, significant. Collectively, the correlation matrix 
implies the presence of feeble, and potentially-insubstantial, relationships among these 
variables.  

In fact, these findings underscore the necessity for further comprehensive analysis 
which is aimed at delving into the plausible influences on the performance of transport 
logistics.  
 
Table 5: Correlation Matrix 
 

Transport Logistics Performance Pearson's r —               

  p-value —               

Scenario Analysis Pearson's r 0.893 —             

  p-value < .001 —             

Quantitative Risk Assessment Pearson's r 0.840 0.941 —           

  p-value < .001 < .001 —           

Qualitative Risk Assessment Pearson's r 0.804 0.910 0.967 —         

  p-value < .001 < .001 < .001 —         

Supply Chain Mapping Pearson's r 0.866 0.979 0.968 0.927 —       

  p-value < .001 < .001 < .001 < .001 —       

Root Cause Analysis Pearson's r 0.236 0.185 0.073 0.037 0.125 —     

  p-value < .001 0.002 0.230 0.546 0.039 —     

Real-Time Monitoring and Tracking Pearson's r 0.891 0.833 0.916 0.904 0.867 0.051 —   

  p-value < .001 < .001 < .001 < .001 < .001 0.398 —   

Supply Chain Diversification Pearson's r 0.909 0.918 0.906 0.876 0.911 0.282 0.867 — 

  p-value < .001 < .001 < .001 < .001 < .001 < .001 < .001 — 

 
Source: Field Data, 2023 
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Table 6: Transport Logistics Performance 
 

Predictor Estimate SE t P 
Intercept 4.154 0.2612 15.90 < .001 
Scenario Analysis 0.104 0.0521 2.00 0.047 
Quantitative Risk Assessment 0.133 0.0524 2.54 0.012 
Qualitative Risk assessment 1.2173 0.146 8.352 < .001 
Supply Chain Mapping -0.0901 0.117 -0.773 0.440 
Root Cause Analysis 0.3973 0.188 2.112 0.036 
Real-Time Monitoring and Tracking -0.2050 0.122 -1.682 0.094 
Supply Chain Diversification 0.4741 0.207 2.296 0.022 
R 0.895    
R2 0.802    
F 271    
P <0.001    
Durbin–Watson Test for Autocorrelation 1.69  
P-value 0.002  
VIF 1.01  
Tolerance 0.991    

 
Source: Field Data, 2023 
 
The purpose of the regression study is to look at how different factors affect the 
performance of transport logistics. The predictors, included in the model, are ‘Scenario 
Analysis’, ‘Quantitative Risk Assessment’, ‘Qualitative Risk Assessment’, ‘Supply Chain 
Mapping’, ‘Root Cause Analysis’, ‘Real-time Monitoring and Tracking’, and ‘Supply Chain 
Diversification’. The coefficient of determination (R-squared) is 0.802, indicating that, 
approximately, 80.2% of the variation in ‘Transport Logistics Performance’ can be well 
explained by the predictors in the model. The F-statistic is 271, with a p-value of <0.001; 
confirming the overall significance of the regression model. The Variance Inflation Factor 
(VIF) for the predictors is around 1.01, and the Tolerance values are close to 0.991, 
indicating no significant multicollinearity among the predictors.  

Scenario Analysis has an estimate of 0.104 and a standard error (SE) of 0.0521. The 
t-value of 2.00, and p-value of 0.047, suggest that ‘Scenario Analysis’ has a statistically 
significant positive impact on ‘Transport Logistics Performance’. Thus, an increase in 
scenario analysis is associated with an increase in transport logistics performance, albeit 
moderately. 

‘Quantitative Risk Assessment’ has an estimate of 0.133 and an SE of 0.0524. The t-
value of 2.54, and p-value of 0.012, indicate that ‘Quantitative Risk Assessment’ has a 
statistically significant positive influence on ‘Transport Logistics Performance’. An 
increase in quantitative risk assessment is, thus, associated with an increase in transport 
logistics performance. 

 ‘Qualitative Risk Assessment’ has an estimate of 1.2173 and an SE of 0.146. The 
t-value of 8.352, and p-value of < .001, demonstrate a highly significant positive 
association between ‘Qualitative Risk Assessment’ and ‘Transport Logistics 
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Performance’. Precisely, an expansion in qualitative risk assessment is, strongly, 
correlated with an expansion in transport logistics performance.  

‘Supply Chain Mapping’ has an estimate of -0.0901 and an SE of 0.117. The t-value 
of -0.773, and p-value of 0.440, indicate that ‘Supply Chain Mapping’ does not have a 
statistically significant effect on ‘Transport Logistics Performance’. In this way, changes 
in supply chain mapping are not (strongly) linked to changes in transport logistics 
performance. 

‘Root Cause Analysis’ has an estimate of 0.3973 and an SE of 0.188. The t-value of 
2.112, and p-value of 0.036, suggest that ‘Root Cause Analysis’ has a statistically 
significant positive impact on ‘Transport Logistics Performance’. An increase in root 
cause analysis is associated with a moderate increase in transport logistics performance.  

‘Real-Time Monitoring and Tracking’ has an estimate of -0.2050 and an SE of 0.122. 
The t-value of -1.682, and p-value of 0.094, signifies that ‘Real-Time Monitoring and 
Tracking’ does not have a statistically significant effect on ‘Transport Logistics 
Performance’. Here, changes in real-time monitoring and tracking are not (strongly) 
linked to changes in transport logistics performance. 

‘Supply Chain Diversification’ has an estimate of 0.4741, and an SE of 0.207. The t-
value of 2.296, and p-value of 0.022, suggest that ‘Supply Chain Diversification’ has a 
statistically significant positive impact on ‘Transport Logistics Performance’. An increase 
in supply chain diversification is, thus, associated with a moderate increase in transport 
logistics performance. 
 
4. Discussion  
 
4.1 The Standardization of Risk Evaluation Procedures in Transportation Logistics 
 
The concept of standardizing risk evaluation procedures in transportation logistics, 
and/or supply chains, is, indeed, a significant one, and the relevant findings of the 
current study align with the existing literature in this field. The challenges, associated 
with standardization, also, find support in the current literature.  

The emphasis on aligning risk evaluation procedures with industry regulations, and 
standards, resonates with the work of Garvey and Carnovale (2020), as well as their 
focus on the structural characteristics of the supply chain and inventory system. It 
suggests that adhering to established standards is crucial for maintaining a consistent, 
and reliable, approach to risk management. Additionally, the importance of utilizing 
standardized risk assessment tools, and methodologies, corresponds with the insights of 
Kwak et al. (2018) who developed a comprehensive risk analysis model for supply 
chains. This model, thus, acts as a standardized framework for evaluating risk elements 
and their interactions, emphasizing the value of consistent, and transparent, 
methodologies further. The identified moderately important factors, such as clear 
guidelines and best practices, integration with existing systems, and maintaining 
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consistency across partners, echo the findings of Wiengarten et al. (2016); regarding the 
impact of supplier integration practices on supply chain risk management. This suggests 
that effective risk management involves clear communication, integration, and 
alignment across various stakeholders, which can be achieved through standardized 
procedures.  

The challenges of integrating with existing systems, as well as aligning with industry 
regulations, align with the observations made by Smith and Morrato (2014); regarding 
the need for risk-minimization program design to utilize models, and frameworks, that 
guide successful outcomes, and address evaluation criteria. In fact, the practical 
implications of these challenges are underscored by substantial effect sizes; which are 
consistent with the findings of Page et al. (2018), as well, who discussed limitations in 
existing tools for assessing the risk of reporting biases.  
 
4.2 The Implications for the Development of Best Practices of, and Guidelines for, Risk 

Assessment, and Management, in Supply Chains 
 
Here, the analysis, of the development of best practices of, and guidelines for, risk 
assessment, and management, in supply chains, aligns well with the existing literature in 
the field of risk management and supply chain operations.  

The emphasis on effective methodologies, comprehensive risk identification and 
mitigation, and alignment with broader supply chain strategies, resonates with the 
findings of Fan et al. (2017); regarding the positive impact of risk-sharing mechanisms on 
operational performance. This suggests that a holistic approach to risk management, 
involving collaboration and alignment with broader strategies, is preferred for achieving 
optimal outcomes. The recognition of emerging technologies, and collaboration with 
regulatory bodies, reflects the dynamic nature of risk management; which is, in part, 
highlighted by the integration of technologies, such as Artificial Intelligence (AI) and 
Internet of Things (IoT), into risk assessment procedures. This aligns with the insights of 
Liu et al. (2017) in proposing a methodology that integrates suppliers' risk evaluation 
based on substance flow analysis, emphasizing the importance of innovative 
approaches. Still, as a realistic implication for the development of best practices and 
guidelines, managers (perhaps, with the help from regulatory bodies and other 
stakeholders) need to, first, equip their subordinates with the requisite tools, training, 
and skills, to assist in technology integration; bearing in mind that such resources, aimed 
at transforming transport logistics performance, will, ultimately, allow these workers to 
appreciate both the usefulness of any considered technology and the user-friendliness 
of implementing (and adopting) such technology. Theoretically, this should, also, be 
lending credence to the Technology Acceptance Model (TAM).          
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4.3 The Impact of Risk Evaluation Procedures on Transport Logistics Performance 
 
The examination of the impact of risk evaluation procedures on transport logistics 
performance, as evidenced by this analysis, closely, mirrors the established body of 
literature, illuminating the intricate relationship between distinct risk assessment 
methodologies and transport logistics operations. Actually, the current findings, 
characterized by their alignment with prior research, provide invaluable insights for 
organizations that endeavor to optimize risk assessment strategies, and elevate the 
efficiency of logistics operations. 

The substantial, and positive, influence of scenario analysis on transport logistics 
performance is in harmony with the discoveries by Garvey and Carnovale (2020) who 
underscore the necessity of encompassing diverse scenarios in risk appraisal. This 
concurrence aligns with the prevailing notion that delving into potential outcomes and 
devising strategies for multiple eventualities, substantially, enhances an organization's 
adeptness in confronting disruptions, as echoed by Kwak et al. (2018).  

The affirmative impact of quantitative risk assessment on transport logistics 
performance gains further affirmation from the practical evidence that is offered by 
Wang et al. (2018) who attempted to establish a link between logistics competence, the 
uncertainty of supply chains, and risk. Organizations, that, strategically, leverage 
quantitative data and rigorous calculations for risk evaluation, stand better poised to 
arrive at judicious decisions, supported by a more-accurate grasp of potential risks, as 
demonstrated in the work of Fan et al. (2017). 

The robustly-significant positive correlation between qualitative risk assessment 
and transport logistics performance resonates, harmoniously, with the observations of 
Simão et al. (2016) who dissect the consequences of logistics and packing postponement 
strategies. This alignment underscores the significance of harnessing the expertise, and 
qualitative insights, of seasoned professionals for discerning, and addressing, crucial 
risks that might elude quantification, yet hold pivotal relevance for logistics operations.  

The apparent absence of a statistically significant impact of supply chain mapping 
on transport logistics performance adheres to the perspective that visualization 
techniques may not, invariably, translate into direct performance enhancements. This 
outcome underscores the nuanced, and intricate, interplay between visualization tools 
and logistical performance, as articulated by Zhao et al. (2013) in their study on the 
interrelation between supply chain integration and company performance. 

The positive influence of root cause analysis on transport logistics performance 
harmonizes with the findings of Wang et al. (2020) who dissect the role of innovation in 
logistics capability in mitigating supply chain risks. The significance of identifying the 
root causes of issues, and implementing targeted resolutions, aligns well with the 
observations of Kauppi et al. (2016); emphasizing the critical nature of addressing 
challenges at their core, for sustainable improvements in performance.  

The apparent lack of a statistically significant effect of real-time monitoring and 
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tracking on transport logistics performance converges with the multifaceted nature of 
integrating technology, as underscored in the discourse on emerging technologies. This 
result acknowledges the intricate dynamics at play in the implementation, and impact, 
of real-time monitoring, a fact that Holzmeister and Stefan (2019) highlighted in their 
study on risk preferences. 

The affirmative impact of supply chain diversification on transport logistics 
performance echoes the concept of bolstering supply chain resilience, as expounded by 
Weingarten et al. (2016). This finding supports, well, the idea that diversified supply 
chains fortify an organization's capacity to navigate disruptions, as (also) emphasized by 
Page et al. (2018) in their study concerning risk assessment that is related to reporting 
biases.  
 
5. Conclusion  
 
A deep understanding of supply chain dynamics requires the adoption of a 
comprehensive approach to risk assessment that includes cutting-edge technology, 
standardized practices, best practices, and stakeholder participation, amid the 
challenging nature of systematic risk assessment on productivity, adaptability, and 
competitiveness. The strides to successful risk management in transportation logistics, 
in fact, necessitate resourcefulness, collaboration, and commitment to excellence. The 
results of this study could render supply chains to be more effective, and may, 
adequately, prepare transportation logistics in a connected, and dynamic, world. As an 
added value, thus, these have been realized through quantitative analysis; which, in 
terms of originality, the study finds as its contribution to the scanty literature. By 
implication, for instance, concerning the development of best practices and guidelines, 
superiors must (first) endow their subordinates with the required resources to promote 
the integration of technology (aimed at transforming transportation logistics 
performance); and to recognize both the efficacy of any considered technology and the 
ease of implementing (and adopting) such technology. By and large, the impact of the 
study’s findings on other industries is such that scenario analysis, root cause analysis, 
and quantitative and qualitative risk assessments, in production logistics, for instance, 
should be given utmost attention; as there is a positive and direct relationship between 
transportation logistics and production logistics.     
         
6. Recommendations  
 
Organizations should, proactively, engage in developing technologies, like Big Data 
Analytics, the Internet of Things (IoT), Artificial Intelligence (AI), and Blockchain, given 
the favorable image of these systems. These kinds of emerging technologies would, 
greatly, increase the accuracy of risk assessment, decision-making, and real-time 
monitoring. Thus, in managing the risks of a dynamic supply chain, integrating them, 
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strategically, might give an advantage. Organizations should, in addition, combine 
qualitative techniques, quantitative methods, and scenario analysis, for a 
comprehensive risk assessment. They should, in this way, adopt them to enhance their 
potential benefits in risk management. Also, the improvement of real-time monitoring 
and tracking systems in transportation logistics is very vital. While the study found that 
real-time monitoring is not, strongly, linked to changes in logistics performance, 
enhancing these systems may provide more timely insights into emerging risks. 
 
7. Limitations and Further Studies  
 
Despite the study’s findings and conclusion, there are some limitations to be mindful of; 
which include the limited sample size of the study, and potential self-reporting bias, 
both of which may affect the generalization of the results. Also, it is feasible that the 
analysis' static strategy, and industry-specific concentration, could be, inaccurately, 
reflecting the dynamic changes in risk management within the scope of transport 
logistics. The study, thus, encourages the need for an all-embracing set of best practices, 
new know-hows, and diverse risk assessment approaches. Here, there must be future 
research, and/or longitudinal studies, about advancing the sustainable, and 
environmental, dimensions of risk management practices that pertain to transport 
logistics. Indeed, the sociological strand, related to the implied Technology Acceptance 
Model (TAM), must be, thoroughly, examined; to offer a more holistic approach to 
ascertaining the elements that drive the performance of supply chains.     
 
References 
 
Bryman, A. (2016). Social research methods (5th ed.). Oxford University Press. 
Burkhardt, M. (2021). Impacts of natural disasters on supply chain performance (p. 280). KIT Scientific Publishing.  
Choi, T. M., Wang, M., & Yue, X. (2016). Emerging production optimization issues in supply chain systems. Annals of 

Operations Research, 240(2), 381–393.  
Chowdhury, S., Rodriguez-Espindola, O., Dey, P., & Budhwar, P. (2023). Blockchain technology adoption for managing risks 

in operations and supply chain management: evidence from the UK. Annals of operations research, 327(1), 539-
574.  

Christopher, M. (2016). Logistics & supply chain management. Pearson UK. 
Creswell, J. W., & Creswell, J. D. (2018). Research design: Qualitative, quantitative, and mixed methods approaches (5th 

ed.). Sage Publications. 
Fan, H., Li, G., Sun, H., & Cheng, T. (2017). An information processing perspective on supply chain risk management: 

Antecedents, mechanism, and consequences. International Journal of Production Economics, 185, 63-75. 
https://doi.org/10.1016/J.IJPE.2016.11.015. 

Finke, G. R., Sproedt, A., & Plehn, J. F. (2010). A Comparison of Quantitative Methods in Supply Chain Risk Management: 
Benefits and Drawbacks. In Program and proceedings/POM 2010; 21st annual conference of the Production and 
Operations Management Society; May 7-10 Vancouver, BC Canada (pp. 015-0668). Production and Operations 
Management Society.  

Freund, C., Mattoo, A., Mulabdic, A., & Ruta, M. (2022). Natural disasters and the reshaping of global value chains. IMF 
Economic Review, 70(3), 590-623. 

Garvey, M., & Carnovale, S. (2020). The rippled newsvendor: A new inventory framework for modeling supply chain risk 
severity in the presence of risk propagation. International Journal of Production Economics, 228, 107752 - 107752. 
https://do 



E-ISSN: 2612-4793  
Print-ISSN: 2612-4815 

 

Journal of International Cooperation and Development 
www.richtmann.org/journal  

 

Vol 7 No 3 
November 2024 

 

 81 

Hair, J. F., Black, W. C., Babin, B. J., & Anderson, R. E. (2019). Multivariate data analysis (8th ed.). Cengage Learning. 
Hendricks, K. B., Singhal, V. R., & Zhang, R. R. (2009). The effect of operational slack, diversification, and vertical 

relatedness on the stock market reaction to supply chain disruptions. Journal of Operations Management, 27(3), 
233-246. http://dx.doi.org/10.1016/j.jom.2008.09.001.  

Holzmeister, F., & Stefan, M. (2019). The risk elicitation puzzle revisited: Across-methods (in)consistency? Experimental 
Economics, 24, 593 - 616. https://doi.org/10.1007/s10683-020-09674-8. 

Hsieh, M., Hsu, Y., & Lin, C. (2018). Risk assessment in new software development projects at the front end: a fuzzy logic 
approach. Journal of Ambient Intelligence and Humanized Computing, 9, 295-305. https://doi.org/10.1007/s12652-
016-0372-5. 

Hult, G. T. M., Craighead, C. W., & Ketchen, D. J. Jr (2010). Risk Uncertainty and supply chain decisions: a real options 
perspective. Decision Sciences, 41(3), 435-458. http://dx.doi.org/10.1111/j.1540-5915.2010.00276.x.  

Ivanov, D. (2020). Predicting the impacts of epidemic outbreaks on global supply chains: A simulation-based analysis on 
the coronavirus outbreak (COVID-19/SARS-CoV-2) case. Transportation Research Part e: Logistics and 
Transportation Review, 136, 101922. 

Katsaliaki, K., Galetsi, P., & Kumar, S. (2021). Supply chain disruptions and resilience: A major review and future research 
agenda. Annals of Operations Research. https://doi.org/10.1007/s10479-020-03912-1  

Kauppi, K., Longoni, A., Caniato, F., & Kuula, M. (2016). Managing country disruption risks and improving operational 
performance: risk management along integrated supply chains. International Journal of Production Economics, 
182, 484-495. https://doi.org/10.1016/J.IJPE.2016.10.006. 

Kern, D., Moser, R., Hartmann, E., & Moder, M. (2012). Supply risk management: model development and empirical 
analysis. International Journal of Physical Distribution & Logistics Management, 42(1), 60-82. 
http://dx.doi.org/10.1108/09600031211202472.  

Kwak, D., Rodrigues, V., Mason, R., Pettit, S., & Beresford, A. (2018). Risk interaction identification in international supply 
chain logistics: Developing a holistic model. International Journal of Operations & Production Management, 38, 
372-389. https://doi.org/10.1108/IJOPM-03-2016-0121. 

Liu, J., An, R., Xiao, R., Yang, Y., Wang, G., & Wang, Q. (2017). Implications from substance flow analysis, supply chain and 
supplier’ risk evaluation in iron and steel industry in Mainland China. Resources Policy, 51, 272-282. 
https://doi.org/10.1016/J.RESOURPOL.2017.01.002. 

Mukhtar, U. (2015, May). Supply chain competitiveness with the perspective of service performance between supply 
chain actors: a theoretical model. In Managing Intellectual Capital and Innovation for Sustainable and Inclusive 
Society: Managing Intellectual Capital and Innovation. Proceedings of the MakeLearn and TIIM Joint International 
Conference (Vol. 2).  

Olson, D. L. (2014). Supply Chain Risk Management (2nd ed.). New York: Business Expert Press.  
Olutimehin, D. O., Ofodile, O. C., Ejibe, I., Odunaiya, O. G., & Soyombo, O. T. (2024). THE ROLE OF TECHNOLOGY IN 

SUPPLY CHAIN RISK MANAGEMENT: INNOVATIONS AND CHALLENGES IN LOGISTICS. International Journal of 
Management & Entrepreneurship Research, 6(3), 878-889.  

Page, M., McKenzie, J., & Higgins, J. (2018). Tools for assessing risk of reporting biases in studies and syntheses of studies: 
a systematic review. BMJ Open, 8. https://doi.org/10.1136/bmjopen-2017-019703. 

Pournader, M., Kach, A., & Talluri, S. (2020). A review of the existing and emerging topics in the supply chain risk 
management literature. Decision Sciences, 51(4), 867–919. Qualitative Data Analysis: 

Sharma, S. K., Srivastava, P. R., Kumar, A., Jindal, A., & Gupta, S. (2021). Supply chain vulnerability assessment for 
manufacturing industry. Annals of Operations Research. https://doi.org/10.1007/s10479- 021-04155-4  

Simão, L., Gonçalves, M., & Rodriguez, C. (2016). An approach to assess logistics and ecological supply chain performance 
using postponement strategies. Ecological Indicators, 63, 398-408. https://doi.org/10.1016/J.ECOLIND.2015.10.0 
48. 

Smith, M., & Morrato, E. (2014). Advancing the Field of Pharmaceutical Risk Minimization Through Application of 
Implementation Science Best Practices. Drug Safety, 37, 569 - 580. https://doi.org/10.1007/s40264-014-0197-0. 

Sodhi, M. S., Son, B., & Tang, C. (2012). Researchers’ perspectives on supply chain risk management. Production and 
Operations Management, 21(1), 1-13. http://dx.doi. org/10.1111/j.1937-5956.2011.01251.x.  

Suresh, P., & Smirnov Patroshkov, I. (2020). Risk management in global supply chains: A review based on the impact of 
COVID-19.  

Tang, C. S. (2006). Perspectives in supply chain risk management. International Journal of Production Economics, 103(2), 
451-488. 

Wagner, S. M., & Bode, C. (2008). An empirical examination of supply chain performance along several dimensions of risk. 
Journal of Business Logistics, 29(1), 307–325.  

Wagner, S. M., & Neshat, N. (2010). Assessing the vulnerability of supply chains using graph theory. International journal 
of production economics, 126(1), 121-129.  



E-ISSN: 2612-4793  
Print-ISSN: 2612-4815 

 

Journal of International Cooperation and Development 
www.richtmann.org/journal  

 

Vol 7 No 3 
November 2024 

 

 82 

Wang, M., Asian, S., Wood, L., & Wang, B. (2020). Logistics innovation capability and its impacts on the supply chain risks 
in the Industry 4.0 era. , 2, 83-98. https://doi.org/10.1108/mscra-07-2019-0015. 

Wang, M., Jie, F., & Abareshi, A. (2018). Logistics Capability, Supply Chain Uncertainty and Risk, and Logistics 
Performance: An Empirical Analysis of Australian Courier Industry. , 11, 45-54. https://doi.org/10.31387/OSCM03 
00200. 

Weingarten, F., Humphreys, P., Gimenez, C., & McIvor, R. (2016). Risk, risk management practices, and the success of 
supply chain integration. International Journal of Production Economics, 171, 361-370. https://doi.org/10 
.1016/J.IJPE.2015.03.020. 

World Economic Forum. (2020). The Global Risk Report. http://www3.weforum.org/docs/WEF_Global_ Risk_Report_20 
20.pdf  

YILDIRIM, M. H., & AKKARTAL, E. (2020). Quantitative Approaches in Supply Chain Management. Journal of Economic & 
Social Research (2148-1407), 7(13).  

Yousefi, S., & Tosarkani, B. M. (2022). The adoption of new technologies for sustainable risk management in logistics 
planning: A sequential dynamic approach. Computers & Industrial Engineering, 173, 108627.  

Zhao, L., Huo, B., Sun, L., & Zhao, X. (2013). The impact of supply chain risk on supply chain integration and company 
performance: a global investigation. Supply Chain Management, 18, 115-131. https://doi.org/10.11 
08/13598541311318773. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /CMYK
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /DEU <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


