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Supply Chain Finance: Overview and Future
Directions

The following volume, which surveys the most recent research in supply
chain finance, is motivated by the success of the third “Supply Chain
Finance & Risk Management Workshop,” which was held at the Olin
Business School of Washington University in St. Louis, on May 14-15,
2017. The workshop was organized in collaboration and with the financial
support of the Boeing Center for Supply Chain Innovation (BCSCI) at
Washington University. During the workshop, the participants wondered
if it would be possible to establish an outlet that would give them a
timelier access to the latest research on supply chain finance and supply
chain risk management. (It is well-known, that due to review process
lead times, articles that eventually make it into one of our top journals
are typically 2 to 3 years old.) The idea of producing an edited volume,
which would include an overview of the latest articles on the topics
above appealed not only to the workshop participants but also to other
active members of the iFORM (Interface of Finance, Operations, and
Risk Management) research community. The Editor of “Foundations
and Trends in Technology, Information and Operations Management,”
published by Now Publishers Inc., Professor Charles Corbett was open
to the idea and accepted our proposal to produce two volumes. The
first volume is on the topic of supply chain finance and the second is on
the subject of integrated risk management.
1

2
The editors extended an invitation to 90 or so top researchers from
the iFORM community who have participated in at least one of the
supply chain finance and risk management workshops and who have
seminal contributions in these areas. In response, the editors received
30 or so submissions. Following a careful review process, 21 manuscripts
were eventually accepted for publication. The volume on supply chain
finance includes 12 of the 21 papers, which are organized into four parts;
the remaining articles, which are included in the volume on supply chain
risk management, are organized in three parts.
Overview of the Supply Chain Finance Area
Supply chains are complex ecosystems consisting of all parties, directly
and indirectly, involved in delivering goods and services to end customers.
The health of a supply chain is dependent on the coordination of
physical, information, and financial flows facilitating the value-adding
activities performed by members of the supply chain. Earlier supply
chain management practices had focused on improving the efficiency of
physical flows and increasing information sharing across organization
boundaries. Innovative practices such as Continuous Replenishment,
Quick Response, Vendor Management Inventory, Collaborative Planning,
Forecasting, and Replenishment have found applications in various
industries. While working capital has always been critical to every
business, supply chain professionals’ active engagement in coordinating
financing and supply chain took off only in the last decade, partly due
to the increasing globalization of the economy, the scarcity of capital
in the wake of 2008 financial crisis, and the maturing of technology
(Herath, 2015).
To understand the importance of coordinating financial decisions
and value-creation decisions of firms, let us return to the ModiglianiMiller Theorem. The Modigliani-Miller Theorem and the follow-up
theorems state that the total market value of the firm (which is the sum
of the market value of its debt and equity) is independent of its capital
structure and its dividend policy (Modigliani and Miller, 1958; Miller
and Modigliani, 1961). The Modigliani-Miller Theorem implies that a
firm’s capital structure is irrelevant to its operations decisions, which
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aim at increasing the value of the firm. The assumptions underpinning
the irrelevancy theorem are: frictionless markets (no transaction costs);
competitive markets (individuals and firms are price takers); individuals
and firms can undertake financial transactions at the same prices;
information symmetry; no taxes; a firm’s cash flows do not depend on
its financing policy (e.g., no bankruptcy costs).
However, the real world is full of evidence that those assumptions
do not hold. Taxations, transaction fees associated with financing, decisions based on maximizing managers’ self-interest (agency issue), insider
knowledge (information asymmetry), possibilities of costly bankruptcy
and financial distress are issues that businesses encounter daily. Because
of those observations, the Modigliani-Miller Theorem provides a framework that allows us to focus on factors that are important determinants
of the optimal capital structure and the relevance of finding the joint
optimal operational and financing decisions.
Supply Chain Finance (SCF) focus is on creating liquidity in the
supply chain through various Buyer or Seller-led solutions with or
without a facilitating technology. The role of SCF is to optimize both
the availability and cost of capital within a given buyer-supplier supply
chain. To add further value, information on the physical flow of goods can
be monitored. The coupling of information enables lenders to mitigate
financial risk within the supply chain. The mitigation of risk allows
more capital to be raised, capital to be accessed sooner, or capital to be
raised at lower rates (Global Business Intelligence, 2016). Supply chain
participants reside in diverse economic environments, are of different
sizes, face a variety of uncertainties, have different bargaining powers
over its trading partners, and have different accessibilities to capital
markets. Many forms of financing arrangements between buyers and
suppliers have emerged intending to overcome challenges in their specific
economic and business environments.
Supplier-based finance, also known as trade credit, is a common
financing scheme that has existed for a long time. Under this financing
scheme, an upstream supplier allows the downstream buyer to postpone
payment to a date after the invoice date. Empirical studies have documented prevalent practices of trade credit in many industries, between
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suppliers and buyers of various sizes. Finance theories have offered
explanations for the advantages of trade credit over bank financing, e.g.,
price discrimination, transaction costs, enforcing repayment, salvaging
inventory, asymmetric information, moral hazards, etc. Those studies
tend to overlook the tradeoffs involved in making operational decisions,
such as coping with demand uncertainty, retail price, product assortment, production technologies, and the associated strategic interactions
between suppliers and buyers. This is where supply chain researchers
can contribute to better understanding of the rationale and motivation
of supplier based finance in the context of the supply chain. (Part 1 of
this volume is dedicated to the study of supplier based finance.)
Globalization of supply chains has given opportunities to suppliers in developing economies to become supply chain partners of large,
global companies. The emergence of e-commerce platforms has provided
opportunities for entrepreneurs to reach end customers. Suppliers in developing economies and small- and medium-sized suppliers in developed
economies all face challenges in accessing capital markets. Innovative
financing schemes, often initiated by large, creditworthy buyers, have
emerged to address those challenges. Examples of such include reverse
factoring and purchase order financing. What specific challenges a financing scheme intends to address and what impacts they have on
operational decisions and supply chain performance are important questions need to be addressed. (Part 2 of this volume is dedicated to the
study of buyer based finance.)
Examining operational investment decisions through the lens of
recognizing the interconnection of operations and financing decisions
can generate new insights into those investment decisions. For example,
inventory holds up capital. A firm’s inventory investment decision can
significantly affect its cash flows, and its ability to invest in other
projects or its dividend policies. A manufacturer’s capacity investment
decision determines its ability to negotiate with downstream buyers and
to meet uncertain market demand. How are capacity investments funded
and how contractual arrangements are made between the manufacturer
and the buyer determine the level of capacity commitment and the
manufacturer’s exposure to bankruptcy risk. (Chapters 3 and 4 of this
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volume are dedicated to the study of inventory and other operations
investment decisions with financial considerations.)
Part 1: Supplier Financing
There are three papers included that discuss supplier based financing
issues. The papers explore different issues: motivation and rationale
for supplier based financing, the optimal mix of bank financing and
supplier financing, and empirical study of the impact of trade credit on
firm performance. We briefly comment on their contributions in this
introduction.
The first paper in this part (Part 1: Supplier Financing) is by Jiri
Chod on “Agency Cost of Debt: A Case for Supplier Financing”, and
it discusses agency issues in the presence of supply chain finance. The
paper first discusses how debt financing distorts the inventory decisions
of a multi-product newsvendor-like retail firm. Relative to the firm’s
first-best stocking levels (i.e., when you maximize the total value of
the firm, both equity and debt), a bank financed firm favors products
of lower salvage value, higher profit margin, or the ones representing
a larger proportion of total inventory. Under trade credit financing,
with some assumptions, the firm chooses the first best inventory levels.
The two important assumptions are: suppliers are competitive (price
takers and offer credit terms to break even on expectation), and the
retailer buys the multiple items from the same supplier. The paper also
discusses pure supplier financing versus mixed bank-supplier financing,
and under what conditions mixed financing is preferable. It also outlines
some future research directions, with most of them dealing with the
implications of removing the assumptions of the current analysis. This
work nicely adds to a recent literature in interfaces of operations and
finance that considers agency issues between the firm’s insiders and
outside investors, and it indicates that supplier financing might be able
to mitigate some of these issues in certain cases.
The second paper is by Pierre-Yves Brunet, Vlad Babich, and Tarik
Aouam on “Trade Credit as an option to acquire financing”. It is a paper
that offers another motivating rationale for the use of trade credit and
the value it creates. The paper models a cash constrained manufacturer
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facing uncertain demand and with access to bank financing and trade
credit. Banks set loan limits that reflect the borrowers’ repayment
histories. Trade credit financing enables the manufacturing firm to build
credit history and improve access to bank financing in future periods.
The paper nicely adds to a vast literature on motivating rationale for
trade credit practices and their impact on both the finance and the
operations literature.
The third paper is by Hsiao-Hui Lee, Jianer Zhou, and Jingqi Wang
on the “Impact of Trade Credit Financing on Firm Performance in
Supply Chains”. This is an interesting empirical study of the impact of
trade credit financing on firm performance in supply chains. It decomposes trade credit financing into two parts: an industry average trade
credit level representing common practices and an abnormal component
measuring deviation from industry practices. While average trade credit
benefits both parties involved (supplier and buyer), abnormal trade
credits are plausibly driven by competition in the industry and could
be associated with poor buyer performance. The paper is a nice complement to previous analytical studies on the topic of supplier financing in
supply chains.
Part 2: Buyer Financing
There are three papers included in our edited volume that discuss buyer
based financing issues in supply chains. Buyer based financing refers to
various practices where large creditworthy buyers (often) work together
with banks to provide innovative financing programs to help small and
medium-sized enterprises to gain easier access to capital market. The
three papers in this part discuss the rationales of different types of
buyer based financing arrangements and their impacts on supply chain
performance. We briefly comment on their contributions.
The first paper in this part (Part 2: Buyer Financing) is by Spyros
Lekkakos and Alejandro Serrano on “Reverse Factoring: A Theory on
the Value of Payment Term Extensions”. It presents a model providing
rationale for the use of reverse factoring practices in the presence of
extended payment terms by buyers. Their results support the argument
that such practices can facilitate higher investment levels by the buyer,
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and they can lead to increased benefits for the integrated supply chain.
The second paper is by Tunay Tunca and Weiming Zhu on “Improving Channel Efficiency through Financial Guarantees by Large Supply
Chain Participants”. The paper models and provides insights on Buyer
Intermediated Financing (BIF) (some form of reverse factoring motivated by business practices rather common in China). It offers support
on why these practices might reduce wholesale prices, increase order fill
rates, and create a win-win situation for both buyers and suppliers.
The third paper is by Fehmi Tanrisever, Matthijs van Bergen, and
Matthew Reindorp on “Purchase Oder Finance: A Conceptual Model
with Economic Insights”. The paper is a conceptual model explaining
the value proposition of Purchase Order Finance and some of the current
practices. Purchase Order Finance is a short term commercial financing
option that provides a firm with capital to pay its suppliers, given the
existence of a purchase order from a final customer. The paper offers
the economic rationale and some insights on conditions that favor the
application of Purchase Order Finance.
Part 3: Inventory Models and Financing Considerations
There are two papers that discuss inventory models with explicit financial considerations. Cost of capital is an important component in the
inventory cost calculation. The two papers in this part of the special
issue explore how to coordinate the management of the cash flow and
inventory flow within an organization and the relationship between a
firm’s inventory policy and its cost of capital.
The first paper in this part (Part 3: Inventory Models and Financing
Considerations) is by Kevin Shang, Jianan Wang and Yi Yang on
“Managing Inventory for a Multidivisional Firm with Cash Pooling”.This
presents a model for joint inventory replenishment and cash retention
policy for a firm with multiple business divisions and a centralized
cash pool. It describes the problem formulation, and a near optimal
heuristic for its solution. It offers insights on the value of cash pooling
for multi-divisional firms.
The second paper is by Alejandro Serrano on “On the Cost of Capital
in Inventory Models: The Case of Deterministic Demand”. The paper
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studies the correct cost of capital that should be assigned to inventory
purchases. The author finds that a rate close to the risk-free rate should
be used to value inventory-related investments when the inventory cost
function is dominated by holding cost.
Part 4: Operational Investments and Financing Issues
There are four papers that address operational investments with explicit
financing considerations.
The first paper in this part (Part 4: Operational Investments and
Financing Issues) is by Joice Hu on “Debt Financing and Supply Chain
Capacity Investment”. The paper studies a supply chain composed of a
supplier and a buyer. The supplier has to make a buyer-specific capacity
investment before demand uncertainty has been resolved. After the
uncertainty has been resolved, the firms decide whether or not to trade
with each other. The authors show that a supplier who pays for its
investment with risky loans ends up committing to a higher initial
capacity that an equity-financed supplier. Moreover, the capacity with
borrowing (equity) will be higher (lower) than the channel-efficient
capacity.
The second paper is by Jie Ning on “Production, Capacity, and
Liquidity of a Self-Financed Firm”. The paper formulates a dynamic
model of integrated decisions on capacity investment (or disinvestment),
production (with flexibility in choosing among facilities and products
to produce), and cash management (with some of the cash used for
issuing dividends). Each period the firm faces stochastic market prices
and investment yields, and chooses how much to produce, invest in
capacity expansion, distribute as a dividend, and retain as liquidity. The
firm’s objective is to maximize the expected present value of dividends.
The main results include a decomposition of the value function for
the dynamic problem, which simplifies the computation of the optimal
policy and the value function. The decomposition allows the author
to make a real interpretation of the optimal policy. With respect to
the optimal policy of their model, the author shows that under mild
assumptions, an internally financed firm is less likely to issue dividends
or to expand capacity compared with a firm with access to the perfect
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capital market.
The third paper is by Joice Hu and Ping Su on “Supply Chain Debt
Financing in Competition”. The paper extends the work of Brander
and Lewis (1986) who show that two manufacturers who sell directly
to consumers by competing Cournot behave more aggressively in the
product market if they use debt financing. The extension shows that the
Brander and Lewis (1986) result continues to hold for two competing
supply chains.
The fourth paper is by Soraya Fatehi and Michael R. Wagner on
“Crowdfunding via Revenue-Sharing Contracts”. The paper formulates a
new model of a crowdfunding practice recently introduced by Bolstr and
Localstake. In this model, a platform acts as a matchmaker between
a firm needing funds and a crowd of investors willing to provide capital. Once the firm is funded, it pays back the investors using revenue
sharing contracts. The firm determines its optimal contract parameters
to maximize its expected net present value, subject to investor participation constraints and platform fees. The authors show that when
the crowdfunding contracts are used optimally, the likelihood of firm
bankruptcy is negligible, even for highly variable cash flows.
Future Research
The field of supply chain finance has attracted practitioners from various
functional areas: banks, sellers, buyers, logistics providers, e-commerce
platforms, and technology platforms. Their participation creates opportunities for more integrated, innovative solutions to supply chain
challenges. Those practices generate interesting topics for future research:
Innovative supply chain financing solutions: Roles of supply
chain partners have changed significantly in the past decade. Parties
who possess supply chain transaction data (e.g., sellers, buyers, logistics
providers, platforms) have started to explore creative ways of using the
information to facilitate not only the physical flows and information
flows but also the financial flows within the supply chain. Technological
interventions into personal and commercial finance (i.e., Fintech) present
new opportunities for supply chain finance. It is important to understand
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the value proposition and rationale for any innovative supply chain
financing solutions, and evaluate its impact on each individual supply
chain partner as well as on the overall supply chain performance.
Financing solutions in complex supply chains: Most of the
current research has focused on simple one-supplier-one-buyer supply
chain. How should supply chain finance solutions take into consideration of the supply chain topology (serial, assembly, distribution, and
other network systems)? How would supply chain financing solutions
affect firms’ marketing strategies, growth strategies, and competitive
landscapes? Answers to those questions help us understand the strategic
implications of supply chain finance.
Supply chain contracts: Payment terms constitute an important
part of supply chain contract, and directly affect trading firms’ cash-tocash cycles, which in turn affect firms’ financing decisions. Supply chain
finance generates new questions for supply chain contracts research to go
beyond the study of prices and quantities. It is important to understand
the role of contracts in coordinating the physical, information, and
financial flows within the supply chain.
Empirical research: Innovation in supply chain finance would not
be possible without the advancement of information technology and
analytical tools, which enables the quick collection of data generated
during supply chain activities, the sophisticated analysis of relevant
data from all available sources, and the speedy execution of financial
transactions. Yet, empirical research is scarce in the area of supply
chain finance. Empirical research and theoretical models should form
a virtuous cycle in supply chain finance research, within which the
practical relevance of supply chain finance theory should be tested
by rigorous empirical research, and phenomena identified in empirical
studies pose new questions that push the frontier of supply chain theory.
Panos Kouvelis, Ling Dong and Danko Turcic
Olin Business School, Washington University in St. Louis, USA
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