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ABSTRACT

The putpose of this research is to investigate the impacts of
information sharing and lower-tier supplier selection processes on
three key elements of lower-tier supplier visibility objectives. Data was
collected from a survey of 74 companies and through interviews with
19 industry executives from 15 companies. The analyses of the data
show that both the information sharing and lower-tier supplier
selection process/approaches ate correlated with three key elements
of lower-tier supplier visibility objectives, namely: relationships with
lower-tiers, lower-tier risks, and lower-tier performance. The analyses
also show that most of the information sharing processes/activities
and lower-tier supplier-selection approaches are considered to be
important by company executives surveyed and interviewed.
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THE IMPACTS OF INFORMATION SHARING AND LOWER-TIER SUPPLIER SELECTION
PROCESS ON THREE KEY ELEMENTS OF LOWER-TIER SUPPLIER VISIBILITY OBJECTIVES

INTRODUCTION

With more and more focus on lower-tier suppliers in the management of supply chains,
there is now a great need for industries to adopt new methods/techniques for effectively
managing their multi-tier suppliers in order to establish and maintain the visibility of their
supply chains. Some leading companies like Apple, Dell, Motorola, Research in Motion,
and Avon have extended their supply chain management practices and processes to
include the management of their tier suppliers. They have developed some kind of
electronic connectivity with suppliers, enabling them to collaborate on forecasts and
demand, as well as increase visibility into supply commitments, inventory, shipments,
delivery capabilities, and risks (Becks, 2010).

Supply Chain Digest (2012) reported that experts from both industry and academia
agreed that a focus on supplier relationship management (SRM) with tier-1 suppliers only
can cause issues while lower-tier visibility can reduce risks in multi-tier supplier chains. A
survey reported from KPMG indicated that supply chain visibility is still very poor beyond
tier-1. Specifically, 49% of manufacturing executives worldwide — and 54% in the U.S. —
admit that their firms do not have visibility beyond tier-1 suppliers (KPMG, 2013).

A recent statement from Wal-Mart (2013) indicated that the firm does not permit
unauthorized factories to produce merchandise for them. Furthermore, it was indicated
that Wal-Mart has committed to increased transparency in its supply chain. This further
stresses the importance of lower-tier supplier visibility. Wal-Mart has a mandatory
requirement for all their first tier suppliers to report its lower-tier suppliers’ (2nd, 3rd, ...,
nt tier who produce the final products) information so as to improve its supply chain
visibility and reduce the supply chain risks from lower-tier suppliers.

Research conducted by Olorunniwo, Jolayemi, Fan, and Li (2013) revealed six
approaches that are used by companies to achieve that goal, namely: lower-tier supplier
certification, dual function, strict contract with lower-tier supplier, multiple function
oversight, empowerment with tightened control, and deep-down multi-tier probing and
intra supplier collaboration. They also suggested that lower-tier visibility mechanisms
should seek to achieve a few objectives such as continuity of supply, joint efforts on
innovations, sound financial health of suppliers, collaboration with suppliers, measurable
metrics for lower-tier suppliers, and self-service models that automate supplier selection

and monitoring.
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Another recent study by Fan, Olorunniwo, Jolayemi, and Li (2013) investigated
industries” motivations for seeking lower-tier supplier visibility. They reported that
minimizing supply chain risks and ensuring supply performance are primary motivations
for companies to engender lower-tier supplier visibility. Although many benefits, including
fast product launches, planning cycle reduction, supplier performance improvement, and
supply chain risk mitigation, can be derived from multi-tier supplier visibility and
collaboration across an entire supply chain, companies have their specific objectives on
engendering lower-tier supplier visibility because of their unique competitive strategies,
product characteristics, supply chain structure, and expectations. This paper aims to
investigate the importance or correlation between information sharing and lower-tier
supplier selection process on three key elements of lower-tier supplier visibility objectives.
These objectives include the establishment of close relationships between lower-tier
suppliers, the reduction of lower-tier supplier risks, and the improvement of lower-tier
supplier performance. This study also investigates how important information sharing
processes/activities and lower-tier supplier-selection approaches are for industry
executives.

The rest of this paper is organized as follows. In the next two sections, we review the
related literature and introduce our research hypotheses. Then we describe the research

methodology and report the data analysis results. Finally, we conclude this study.

LITERATURE REVIEW

SRM with lower-tier supplier visibility is a new area which is becoming more and more
critical to the success of a company’s supply chain. SRM is an all-inclusive approach to
manage relationships and interactions with the organizations who supply goods and
services. Companies have gained a lot of advantages and enormous benefits from SRM.
These include lower costs, higher quality, better forecasting, and win-win relationships
with suppliers.

The supply chain and operations management literature is replete with research
works on various aspects of SRM such as supplier selection, supplier
stratification/ segmentation, supplier performance/ risk management, and information
sharing. Some of these studies can be found in Howard (1998), Hirakubo and Kublin
(1998), Dyer, Cho, and Chu (1998), Doran, Thomas, and Caldwell (2005), Shil (2010),
Chikan and Gelei (2010), Avery (2007), Kulshrestha, Kulshrestha, Bhatnagar, and Katiyar
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(2007), Day, Magnan, Webb, and Hughes (2008), Day, Magnan, and Moelle (2010), Genna
(1997), Gordon (2008), Kearney (2004), Kraljic (1983), Pickett (2006), Wong (2000),
Olorunniwo and Li (2010), and Li, Olorunniwo, Jolayemi, and Fan (2014). However, most
of these works are limited to the first-tier suppliers. Only a few scholars recognize the
importance of lower-tier visibility over the entire supply chain.

Christopher and Lee (2004) pointed out that “end-to-end” visibility is one of the key
things to mitigate supply chain risks. Briscoe, Lee, and S.E. Fawcett (2004) indicated that
quality could be improved if the original equipment manufacturers (OEMs) would know
about the capabilities of their lower-tiers. More studies (Hannon, 2006; US GAO, 2006;
Park, 2007) emphasized the importance of lower-tier visibility in different industries and
various business environments. Hannon (20006), reporting a survey in Purchasing.com,
indicated that the majority of buyers (78% of respondents) did not have a risk-
management strategy in place for suppliers beyond the first-tier. Only 12% indicated they
had risk management strategies in place for downstream suppliers. Several respondents
provided examples of times when lack of downstream supplier visibility can impact
OEM’s production.

Tse and Tan (2011) pointed out that a series of product harm scandals, ranging from
toxic toys to peanut butter indicate that firms and consumers alike are vulnerable to
quality risks in global supply chains. Tse and Tan (2011) believe that better visibility for
lower-tier suppliers can improve supply quality. Furthermore, they proposed a product
quality risk and visibility assessment framework, which enables firms to have a better
“visibility” of quality risks in a multi-tier supply network system, allows firms to establish
risk indices for product components, and provides a traceable justification path for
supplier selection.

Our research is related to two most recent studies by Olorunniwo e# a/. (2013) and
Fan et al. (2013). Their research works are also on lower-tier supply management industry
practices. Their research revealed some interesting results on lower-tier supplier visibility.
Olorunniwo ez al. (2013) reported six approaches that are used by some leading industry
companies and suggested that lower-tier visibility mechanisms should be linked with
specific objectives. Fan ¢f a/. (2013) investigated the motivations of companies for seeking
lower-tier supplier visibility and indicated that minimizing supply chain risks and ensuring
supply performance are primary motivations for companies in engendering lower-tier

supplier visibility.
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An innovative and useful research in the engenderment of lower-tier supplier
visibility was conducted by Fan ef a/ (2013). They developed a composite process to
establish and continuously maintain end-to-end visibility in multiple multi-tier supplier

network systems.

HYPOTHESES DEVELOPMENT

Among the several motivations for companies to seek lower-tier supplier visibility is to
improve supply chain performance. This entails timeliness and quality of supplies.
Additional reasons include mitigation against risk, and steady and continuous flow of raw
materials or finished products. Some researchers suggest that lower-tier visibility efforts
should seek to have some or all of the following objectives: continuity of supply, joint
efforts on innovations, sound financial health of suppliers, collaboration with suppliers,
measurable metrics for lower-tier suppliers, and self-serve model(s) that automate supplier
selection and monitoring. From our pilot study, we find that industries focus more on
three of these desirable objectives, namely: risk mitigation of lower-tier suppliers, lower-
tier supplier performance metrics, and relationship with lower-tier suppliers.

In order to achieve the above three desirable objectives of lower-tier supplier
visibility, some information sharing and supplier selection processes need be put in place.
To identify the key information sharing processes/elements that should be put in place,
we develop a list of some information sharing processes/elements. This list was the base
used to ask the following question to company executives via a survey and telephone
interviews: “How important is each of the following elements in the information your company shares
with your lower-tier (2%, 37 and etc.) suppliers?”

Those information elements that can be shared include: Lower-tier supplier
evaluation; supplier certification/qualification; any agreement on information sharing;
information on lower-tier supplier scorecard performance; new technology and system in
place that impact on supply; suppliet’s process for its supplier selection, stratifying, and
development; and the process in place for lower-tier supplier evaluation and management.

Monitoring risk and performance requires that some processes be put in place and
tracked continuously (Fan ez 4/, 2013). The tracking requires maintaining exchanges of
information among the companies involved, which ate easier done when the respective
companies have developed some form of relationships with its tier suppliers. To identify

key information that should be collected in relation to lower-tier supplier evaluation and
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selection, the following question was asked to industry executives via survey and
telephone interviews: “In terms of the process used by your company’s supplier in selecting its 17 tier
suppliers, how important is each of the following elements?” A respondent was expected to indicate
any one or all or none of the following in his/her response: the supplier uses established
process and criteria for approving its suppliers; the supplier uses established process and
criteria for stratifying suppliers; the supplier develops good scorecard metrics based on its
organization’s goal; and the supplier provides the evaluation results on which the selection
of its suppliers are based.

We believe that it would be useful and interesting to test the relationships
(correlations) among the key information that should be collected and the three objectives
of lower-tier supplier visibility engenderment stated earlier above. Towards this end, we

developed and tested the following hypotheses.

Hypothesis 1: Each of the lower-tier information sharing implementation elements will be positively

associated with each of the three components of lower-tier supplier visibility objectives.

Hypothesis 2: Each of the lower-tier supplier selection process elements will be positively associated with
each of the three components of lower-tier supplier visibility objectives.

METHODOLOGY
Survey and telephone interviews were used to collect the data. Firstly, we interviewed
nineteen senior supplier relationship managers from fifteen companies. Secondly, we
designed a questionnaire that surveyed the depth of lower-tier visibility in terms of
different supplier categories and the motivations for tracing lower-tier visibility.
Respondents could answer the questionnaire through either an email attachment or an
online survey. We contacted 30 purchasing executives at various professional conferences
and meetings, and received 23 responses. Additionally, we compiled our own list of 548
purchasing executives from public information available online and received 51 responses
after two rounds of reminders. Overall, we collected 74 usable answered questionnaires.
Our response rate is 12.8%, which is in the range of typical rates of 10-20% in surveys
(e.g., Terjesen, Patel, and Sanders, 2012).

All statistical tests were conducted in SPSS 18. To assess nonresponse bias, we tested

significant differences between early and late responses (Krause, Scannell, and Calantone,
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2000). We divided all responses into two groups: an early group of first 37 responses and a
late group of last 37 respondents. t-tests showed no significant differences between these
two groups. This result suggests that nonresponse may not be a problem in our survey.
Although we used different methods to collect our survey data (i.e., the respondents
were contacted in person at conferences or by email, and the questionnaire could be
answered by email attachment or online), we ensured homogeneity by using the same set
of questions for all senior SRM managers. Also, we checked their background information
and compared it with their responses to understand the extent of the influence of group

differences on their responses.

RESULTS

The background information we collected includes company size and type of industry.
For company size, we collected information on the number of employees. More than 50%
responding companies have more than 10,000 employees, 18% have 500 to 999
employees, and 29% have less than 500 employees. About 34% are in manufacturing, 47%
are in service industries, and 19% are in others.

Table 1 shows the results of the survey with respect to the importance of lower-tier
supplier visibility objectives. Most respondents believed lower-tier risk and performance
are very important, while relationship is less important than lower-tier risk and
performance. Overall, roughly 50% respondents rate these three objectives as

very/absolutely important.

Table 1. Responses to the question: How important is each of the following criteria in

selecting your suppliers?

Objectives of engendering lower-tier supplier Not/hardly/ faitly Very/absolutely
visibility important important
Strengthen suppliet’s relationship with its 60.7% 39.3%
lower tiers

Reduce supplier’s lower-tier risks 41.0% 59.0%
Improve supplier’s lower-tier performance 44.3% 55.7%

Note: The result is based on the sample size of 578 and 74 valid responses.

As shown in Table 2, information elements appear not to be very important. The
most important information elements are agreement on information sharing and the process for

supplier evaluation and management. Agreement is normally the first step for engendering
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lower-tier supplier information sharing, so it is understandable that it is the most
important among the information elements. Process for supplier evaluation and management is
very important because the purchasing company has to evaluate and manage lower-tier
suppliers. On the other hand, lower-tier supplier’s scorecard and evaluation seem to be the least

important.

Table 2. Responses to the question: How important is each of the following elements in the

information your company shares with your lower tier (2nd, 3rd and etc.) suppliers?

Information a company can share with its lower-  Not/hatdly/faitly Vety/absolutely
tier suppliers important important
Lower-tier suppliet’s evaluation, 65.4% 34.6%
certification/qualification

Lower-tier suppliet’s scorecard performance 69.2% 30.8%
Need for agreement on information sharing, 53.8% 46.2%
New technology and system 55.8% 44.2%
Process for supplier selection, stratifying, and 60.0% 40.0%
development

Process of supplier evaluation and 53.8% 46.2%
management

Note: The result is based on the sample size of 578 and 74 valid responses.

In general, the responses show that the approaches used to select suppliers are more
important than those to collect and/or share information (see Table 3). The most
important supplier selection process is the 77 fier supplier of the purchasing company uses
established process and criteria for approving suppliers, which has two implications: (1) approving
suppliers into the supply chain can itself be costly and time consuming, and (2) due to the
trend of long-term relationship among supply chain partners, approving a wrong supplier
can be devastating. To our surprise, most respondents did not think that the 1st tier
supplier needs to provide the evaluation results on which the selection of its suppliers is

based.

Association or correlation between information elements and lower-tier
supplier visibility objectives (Hypothesis 1)

To illustrate the association between information elements and lower-tier supplier
visibility objectives, we conducted crosstab frequency analysis with chi-square statistics.

Two examples of these are shown in Tables 4a and 4b.
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Table 4a shows that overall 60.0% responded that relationship with lower-tier is
not/fairly/hardly important and 40.0% thought it to be very/absolutely important; 66.0%
responded that sharing lower-tier evaluation result is not/fairly/hardly important and 34.0%
thought it is very/absolutely important. The two numbers in each cell show their
percentages in terms of the row and the column, respectively. For example, in the first
cell, 76.7% means that for those who responded not/faitly/hardly important relationship
with lower-tier, 76.7% thought shating lower-tier evaluation result is not/fairly/hardly
important; 69.7% means that for those who responded not/fairly/hardly important
sharing lower-tier evaluation result, 69.7% thought relationship with lower-tier is not/
faitly/hardly important. In a same fashion, Table 4b shows an example for non-significant

association.

Table 3. Responses to the question: In terms of the process used by your company’s
supplier in selecting its 1st tier suppliers, how important is each of the following to your

company

Processes that can be used to select suppliers Not/hadly/fairly Very/absolutely

important important

The supplier uses established process and criteria 43.4% 56.6%
for approving suppliers

The supplier uses established process and criteria 58.5% 41.5%
for stratifying suppliers

The supplier develops a good scorecard metrics 52.8% 47.2%
based on its organization’s goal

The supplier provides the evaluation results on 60.8% 39.2%

which the selection of its suppliers is based

Note: The result is based on the sample size of 578 and 74 valid responses.

Table 4c summarizes our results on how information elements affect lower-tier
supplier visibility objectives. All results of the chi-square and Kendall’s Tau-b (Kendall,
1995) statistics are significant (most of them at 1% level), except the one related to the
need for agreement and lower-tier risk. Kendall’s Tau-b (Kendall, 1995) also indicates a
positive association. That is, information elements positively affect lower-tier supplier
visibility objectives. In other words, better information sharing in lower-tier supplier
evaluation, scorecard performance, agreement, and technology will cause better
relationship, reduce risk, and improve performance. These results support our Hypothesis
1.
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Table 4a. Illustrative result for significant association p(Chi)-square

Sharing lower-tier evaluation result

Relationship with lower-tier vs. sharing lower- Not/fairly /hardly  Very/absolutcly

tier evaluation result : . Total
important important

Relationship ~ Not/faitly/hardly important 76.7%; 69.7% 23.3%0; 41.2% 60.0%

with lower- Very/absolutely important 50.0%; 30.3% 50.0%; 58.8% 40.0%

tier Total 66.0% 34.0% 100%

Note: p (Chi-Square) = 0.050, p (Kendall’s Tau-b(") = 0.051

Table 4b. Illustrative result for non-significant association p(chi)-square

) L Need of lower-tier agreement on information
Suppliet’s lower-tier risks vs. Need of &t

Lower-Tier Agreement on Information ; sharing

Shating Not/ fairly/hardly Ver.y/ absolutely Total
important important

Suppliet’s  Not/faitly/hardly important 63.2%; 44.4% 36.8%; 30.4% 38.0%

lower-tier ~ Very/absolutely important 48.4%; 55.6% 51.6%; 69.6% 62.0%

risks Total 54.0% 46.0% 100%

Note: p (Chi-Square) = 0.235, p (Kendall’s Tau-b™) = 0.301

Table 4c. Chi square and Kendal’s tau-b analysis of information elements

How important is each of the following in selecting your

Sets of variables: suppliers?
Information sharing and selection Suppliet’s . .
[ S1arng . PP L Supplier’s Suppliet’s lower-
Process/criteria for lower tiers relationship with L .
lower-tier risks tier performance

its lower tiers

How important is each of the following elements in the information your company shates with
your lower tier (2nd, 3rd and etc.) suppliers?

Lower-tier supplier’s evaluation,
certification/qualification
Lower-tier suppliet’s scorecard
performance

Need for agreement on information 0.0060.003
sharing, .006[0.003(+)] 0.235[0.301(+)]  0.008][0.003(+)]
New technology and system 0.003[0.001(+)] 0.011]0.005(+)]  0.015[0.008(+)]
Process for supplier selection,

stratifying, and development 0.036[0.032(+)] 0.002[0.000(+)]  0.002[0.000(+)]
Process of supplier evaluation and
management

0.050[0.051(+)]  0.006[0.001(+)]  0.012[0.005(+)]

0.020[0.001(+)]  0.002[0.000(+)]  0.001[0.000(+)]

0.001[0.000(+)]  0.028[0.020(+)]  0.008[0.003(+)]

Note: Key: 0.05[0.051(+)] = p-value for Chi-Square [p-value for Kendall’s Tau-b (direction: “+” or -)]

How selection process elements affect lower-tier supplier visibility
objectives (Hypothesis 2)
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Table 5 summarizes our results on how lower-tier selection process elements affect lower-
tier supplier visibility objectives. Most results of the chi-square and Kendal’s Tau-b
statistics are significant, except three instances that are shown bolded in Table 5. Kendal’s
Tau-b indicates all positive associations. In words, process elements positively affect
lower-tier supplier visibility objectives. That is, use of better processes in lower-tier
supplier approval, stratification, scorecard metrics, and evaluation base will cause better

relationship, reduce risk, and improve performance. These results support our Hypothesis
2.

Table 5. Chi square and Kendal’s tau-b analysis of information elements

Sets of variables: How important is each of the following in selecting
your suppliers?
Information sharing and selection Suppliet’s Suppliet’s Supplier’s
process/ctiteria for lower tiers relationship with  lower-tier risks lower-tier
its lower tiers performance

In terms of the process used by your company’s supplier in selecting its 1st tier suppliers, how
important is each of the following elements?

The supplier uses established process 0.109[0.114(+)]  0.002[0.001(+)]  0.000[0.000(+)]
and criteria for approving suppliers
The supplier uses established process 0.094[0.104(+)]  0.054[0.045(+)]  0.001[0.000(+)]

and criteria for stratifying suppliers

The supplier develops a good scorecard 0.009[0.005(+)] 0.002[0.000(+)]  0.000[0.000(+)]
metrics based on its organization’s goal

The supplier provides the evaluation 0.013[0.009(+)]  0.088[0.084(+)] 0.001[0.000(+)]
results on which the selection of its

suppliers is based

Note: Key: 0.05[0.051(+)] = p-value for Chi-Square [p-value for Kendall’s Tau-b(direction: ‘+” or *-’)]

CONCLUSIONS

This paper tests and shows the degrees of importance of three major lower-tier supplier
visibility ~ objectives and the degrees of association/correlation with  key
elements/processes involved in information sharing among tier suppliers and lower-tier
supplier selection processes/approaches. Data was collected through a survey of 74
companies and interviews with 19 industry executives from 15 companies. The analyses of
the data show that both the information sharing and lower-tier supplier selection
process/approaches are cotrelated with three key elements of lower-tier supplier visibility
objectives, namely: relationships with lower-tiers, lower-tier risks, and lower-tier

performance.
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The obvious conclusion from our study is that better information sharing (among
tier suppliers) on lower-tier supplier evaluation, scorecard performance, technology,
lower-tier supplier evaluation and selection processes, supplier approval processes,
supplier evaluation and score-carding, and supplier stratification processes will lead to
better relationship, reduction/elimination of supply chain risks, and improved
performance.

This research does not only contribute to the literature on SRM and lower-tier
supplier visibility, it is expected to also encourage and motivate industries to adopt and

put processes in place for engendering lower-tier supplier visibility.
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