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A B S T R A C T

In this paper, we explore coordination of a sustainable risk-neutral supply chain that faces
greening effort dependent demand. We propose a framework for exclusive distribution of sus-
tainability responsibilities in a decentralised setting. We classify decentralised supply chain ac-
cording to distribution of responsibilities for greening and social efforts. Our study demonstrates
that greening and social responsiveness indices simultaneously influence all optimal parameters
of a supply chain. We analyse generalised wholesale price and linear two-part tariff contracts for
dyadic supply chains with triple bottom line objective. We demonstrate that a decentralised
supply chain can be coordinated when the supplier is socially responsible.

1. Introduction

Mounting regulatory pressure, rise in demand for eco-friendly products, and similar requirements of different stakeholder groups
have led to the adoption of greening and socially responsible practices by supply chains across the world. Firms spread over diverse
sectors such as, retail (Wal-Mart1, Tesco, Sainsbury's, Marks and Spencer), technology (Apple2, Dell), jewellery (Tiffany and Com-
pany3), outdoor clothing & gear (Adidas4, Nike5, Patagonia), garden centres (Wyevale), luxury watches (Chopard6), automobiles
(Maruti Suzuki India Limited, Hero Honda), and food (McDonalds), are working simultaneously towards becoming green and socially
responsible organisations. Wal-Mart has planned to rope in up to 70% of its Chinese suppliers to participate in an energy efficiency
program before the end of 20177. In the luxury industry sector, Kering luxury group is focusing on sustainability to develop it as a
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core competence8. Apple Inc. is sharing the initial cost with its supplier Foxconn Technology Group to improve labour conditions at
Chinese factories that assemble iPhones and iPads9. A recent survey conducted by MIT Sloan Management Review and Boston Con-
sulting Group reveals that majority of business executives recognise that both social and environmental aspects are “significant” or
“very significant”, but only a minority is convinced that they are contributing enough to promote the cause10. Lack of a coherent
coordination strategy has proved to be a major hindrance towards implementation of triple bottom line (TBL) objectives11.

Elkington (1998) proposed the concept of TBL that consists of three separate bottom lines namely, profit, people, and planet
accounts. In spite of TBL being an accounting framework, managers face the problem of measuring TBL index by a common unit
(Hall, 2011) and subsequently incorporating these concepts into their business practices (Hsueh, 2014). Varying business focuses as
well as regulatory norms of various firms across the same supply chain worsen the problem of objective alignment (Brandenburg
et al., 2014; Wilhelm et al., 2016). Apart from focusing on corporate social responsibility (CSR) related activities, Apple Inc. has
invested in wind energy projects in China to implement green manufacturing processes of the immediate suppliers such as, Foxconn,
Lens, Catcher and Solvay12. Wal-Mart has partnered with Patagonia for developing eco-friendly products13 to turn its business ‘Green’
and it is driving most of the CSR related activities on its own14. Mattel has recalled over 20 million Chinese-made children’s toys after
detection of the use of excessive lead paint beyond permissible levels and has paid US$2.3 million as fine for violating lead paint ban
in the US15. Implementation of TBL practices across a supply chain often faces the hurdle of misalignment of business objectives
across different firms. As a result, supply chain faces the problem of discoordination and subsequently, loss of profit (Seuring, 2013).

Connecting coordination mechanisms with environmental and sustainability issues has remained an unexplored area of sus-
tainable supply chain (Seuring, 2013). Specifically, analysis of general supply contracts with the balanced incorporation of all the
elements of TBL has remained a challenge (Brandenburg et al., 2014). Designing generalised contracts for supply chains with TBL
approach can eliminate the problem of discoordination among different agents of a supply chain. Apart from this gap in extant
literature, previous business examples raise the following additional questions: Since objectives vary across firms of a supply chain,
how can a supplier firm ensure channel coordination? In a supply chain, if one agent is responsible for both greening and CSR efforts,
and the other agent is a profit maximiser, how can the system be designed to achieve channel coordination? Similar question can arise
also when the responsibility of greening and CSR efforts are distributed among supply chain agents exclusively. The specific research
questions we aim to explore are as follows:

1. How can all the dimensions of TBL: (i) economic, (ii) environmental, and (iii) social, be integrated into one unified framework of a
supply chain?

2. How do environmental and social effort impact supply chain performance?
3. In a sustainable supply chain, how should responsibilities of sustainability (environmental and social responsibilities) be dis-

tributed so that it also yields the best overall performance for the supply chain?
4. Under what circumstances does a supply chain with triple bottom line objective coordinate?

In this paper, we seek to answer the aforementioned questions by investigating a dyadic supply chain that puts efforts toward
greening as well as CSR activities, along with profit motive while facing deterministic demand. Specifically, we examine such supply
chains under two scenarios of decentralisation: (i) one supply chain agent acts as only profit maximizermaximiser, and the other
agent acts as a TBL maximiser and thus incurs the cost for both greening and CSR activities; and, (ii) one agent focuses only on
greening and the other agent is involved only in CSR efforts. Through this model, we try to understand how different indices of TBL
influence the optimal parameters of various stakeholders in a supply chain, with a change in the objective of constituent members. In
the context of channel coordination, we discuss two contract types namely, wholesale price (WP) and linear two-part tariff (LTT),
from the supplier’s perspective. Using Stackelberg game, we develop generalised optimal expressions for retail prices, order quantities
and contract parameters for the aforementioned scenarios of decentralisation. We propose channel coordinating LTT contract for all
the scenarios. We further show that the optimal retail prices, order quantities and profit distributions for pure profit, green and
socially responsible supply chains can be derived as special cases of our proposed model. Through our proposed analytical model, we
integrate all the dimensions of the TBL construct with extant literature on supply chain coordination. We also illustrate by a nu-
merical example the distribution of objective functions and retail prices for a dyadic supply chain with TBL approach.
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