
Understanding Human Preference in 
Promoting Sustainable Development

JUBO YAN

Nanyang Technological University

EES – MOE Annual Economics Seminar 2022

May-04-2022



Outline

1. Environment, Resource, and Sustainability – why is market NOT 
enough? 

2. Understanding Sustainable Business – what is green and why do 
people care about green?

3. Transition into Sustainability – what are the strategies?



Externality

• Each firm must maximize profit by choosing output 𝑞
𝜋 = 𝑃𝑞 − 𝐶 𝑞 → 𝑝 = 𝐶′

• But, what if production causes damage 𝐷(𝑞) to others?

• The firm “should” maximize  
𝑃𝑞 − 𝐶 𝑞 − 𝐷 𝑞 → 𝑝 = 𝐶′ + 𝐷′

• This damage is called externality

• If externality is prevalent, prices are wrong
• Paper product

• Consumption externality is similar 
• Gasoline



The Conventional Economic Wisdom

• Damages—the costs of pollution imposed on others such as:
• Health costs including risk of death
• Aesthetic costs such as poor visibility
• Ecological costs such as extinction of species
• Direct costs such as acid rain damaging paint

• Control costs include:
• End of pipe treatment costs
• Process changes in manufacturing methods
• Input changes
• Lost sales from reduced output

• Intergenerational externality



The Conventional Economic Wisdom

• Voluntary pollution controls?
• Generally doesn’t work due to market competition

• Pollution standards
• Effective but highly inefficient (firms are different)

• Pollution taxes
• Economists’ favorite solution that has good theoretical properties!

• Marketable permits
• Similar to pollution tax but politically more complicated

• Lawsuits
• Effective in an ideal environment but usually associates with huge transaction cost



Resource and Energy Economics

Renewable Resources:

• Fisheries, wildlife and other 
ecological resources, agriculture 
hydro power, solar energy

Non-renewable Resources

• Coal, oil, natural gas, uranium, 
hard rock minerals like copper



ERP

• You pay a fee when driving 
through an ERP gantry during 
operational hours

• ERP charges are reviewed 
regularly to keep traffic moving 
at an optimal speed

• There are different ERP 
operating hours on the eve of 
major public holidaysSource: Land Transport Authority



Carbon Tax

• Singapore is the first country in Southeast Asia to introduce a 
carbon price
• S$5 per tonne of greenhouse gas emissions 
• Introduced in 2019 through the Carbon Pricing Act (CPA)

• There are no exemptions for covered facilities, to maintain a 
transparent, fair, and consistent price signal across the economy
• Emission report

• Monitoring plan (only applicable to taxable facilities)

• Third-party verification of Emissions Report (only applicable to taxable 
facilities)

Source: Ministry of Sustainability and the Environment



Sustainable Business—Firms 

• Terms used in green marketing had no clear meaning
• Safe, Earth Friendly, Non-toxic, Organic, Natural

• Some paintbrushes were green because they used plastic and were nature 
friendly by saving trees

• Other paintbrushes with wooden handles were green because they avoided 
chemicals used in plastic

• Green marketing back-fired (greenwashing)

• Many brand leading firms now avoid environmental claims
• Levi and Strauss quietly started adding 2% organic cotton but hid the fact

• Starbucks is increasingly using fairtrade coffee in its products



Sustainable Business—Firms 

Source: stories.starbucks.com



Sustainable Business—Consumers 

• Knowing what is green is incredibly complex for consumers

• How to tell whether a pair of jeans is green?
• Incredibly complex analysis including mining (metals used in zippers and 

buttons), agriculture (cotton), manufacturing including energy used, and 
shipping of the product

• Expensive and no way to include all the information on the product 
label

• Do consumers care even if they know the information?



Social Preference

• Imagine that you have received S$10 and are asked to split it between 
a classmate and yourself. Your classmate can only accept your 
decision. What is your proposal?

• Imagine that you have received S$10 and are asked to split it between 
a classmate and yourself. You classmate can choose to either accept 
or reject your proposal
• If he/she accepts, you will split according to your proposal

• If he/she rejects, you will both receive S$0

• What would you propose? How will you determine whether to accept 
or reject a proposal?
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Social Preference

• A precise definition of social preference has not been settled upon

• In most cases, “social preference” is loosely defined as a concern for 
the payoffs allocated to other relevant reference agents in addition to 
the concern for one’s own payoff

• People have preferences for efficiency (Charness and Rabin, 2002)

• People have preferences for fairness (Fehr and Schmidt, 1999)
• Equality is often mentioned

• Reciprocity
• Kindness repaid with kindness, spite with spite



Beyond Economics

• Most consumers do NOT strictly follow economic rules in making 
their consumption decisions

• What strategy would you use to pick a husband / wife if:
• You had as long as you liked to search? 

• You are on TV and have just met three candidates, and have ten seconds (one 
minute) to choose a husband (wife) or you lose 10 million dollars so you can 
ask no questions (one question) in the remaining time)?

• Obviously you would use different strategies



Beyond Economics

• The weighted adding strategy (linear utility) examines alternatives and is 
compensatory
• Consumers pick the alternative which has the greatest sum of attributes times weights 

(values). It is accurate but high in cognitive effort--the standard

• The lexicographic strategy implies the consumer uses the most important single 
attribute and chooses based on that alone

• Satisficing implies the consumer evaluates alternatives sequentially in order and 
rejects any that fail to meet minimum thresholds for any attribute and then go on 
to the next alternative, choosing the first that meets the minimum threshold for 
all attributes

• Elimination-by-aspects combines the lexicographic and satisficing strategies by 
eliminating any alternatives that fail to make a cutoff for the most important 
attribute, repeated for second most important, etc., until only one alternative is 
left



MELS and MEPS

• Government has been gradually 
tightening the standard

• Consumers can easily figure out 
how much they save (both 
financially and environmentally)

Source: National Environment Agency



A Case Study: Patagonia

“Build the best product, cause no 
unnecessary harm, use business to 

inspire and implement solutions to the 
environmental crisis.”

• Common Threads Recycling 
Program:
• Launched in 2005, offering the 

option for customers to return 
their worn out products, started 
with one now extended to all 
fleece and cotton products, some 
polyester and nylon products

• Will fix any defect in any product 
with a still-useful life for free

Source: www.patagonia.com





A Case Study: Patagonia
• Reminding consumers not to buy 

new items

Source: www.Patagonia.com
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Social Preference and Green Products

• Costs: firms may incur additional costs to differentiate their products 
from others. 𝐺 is how green the product is; 𝑟𝑖 is the input quantity; 𝑔𝑖
is how green each input is

𝐺 = 𝑓 𝐴 [𝑔1𝑟1 + 𝑔2𝑟2 +⋯+ 𝑔𝑛𝑟𝑛]
𝑄 = 𝑄(𝑟1, 𝑟2…𝑟𝑛)

• Demand: consumers do care about green (social preference)
• demand curve will become less than perfectly elastic 𝑃(𝑄, 𝐺)

• demand curve is likely to be shifted out (consumers are willing to pay more)

• Profit: should the firm maximize profit?
𝜋 = 𝑃 𝑄, 𝐺 𝑄 − 𝐴 − [𝑐1 𝑔1 𝑟1 + 𝑐2 𝑔2 𝑟2 +⋯+ 𝑐𝑛 𝑔𝑛 𝑟𝑛]



Social Preference and Green Products

• In theory publicly held firms should maximize profits

• A privately held firm might maximize utility, 𝑈(𝑃𝑟𝑜𝑓𝑖𝑡, 𝐺),  so 𝐺 gets 
extra weight in decision making

• From first-order-conditions
• For 𝑟𝑖: 𝑐𝑖 = 𝑃 1 − 𝐺 𝑄𝑖

′ + 𝑃𝐺𝑓𝑔𝑖
• For 𝑔𝑖: 𝑐𝑖

′ = 𝑓𝑃𝐺
• For 𝐴: 1 = 𝑃𝐺[𝑔1𝑟1 + 𝑔2𝑟2 +⋯+ 𝑔𝑛𝑟𝑛]𝑓

′

• Firms may bring in green input but may only do so if it is profitable

• The high-dimensional search is hard! 

• This requires government / industry coordination
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Walmart

Patagonia vs. 
Walmart: 
Two different 
strategies of 
consumer-
facing firms

News/research from NGO’s can 
make or break investor 

emotions and also affect 
consumer perception

Walmart supply 
chain has historically

emphasized low 
price above all

The “greenest” 
supply chain is costly, 

but WITT’s are 
willing to pay for it

Is there a “greener” 
supply chain that 
allows Walmart to 

improve image while 
saving money?

YOYO’s

WITT’
s

Consumers

WITT’s (We’re In This Together) 
are willing to pay for various 
attributes of sustainability
- Lesser in number
+ On average, higher income 

than YOYO’s

YOYO’s (Your On Your Own) 
are unwilling to pay for “green” 
unless it benefits them directly

+ Greater in number
- On average, have lower    

income than WITT’s

Patagonia

Patagonia’s strategy
- Target WITT’s
- Differentiate on green-ness to make 

demand less elastic
- Must choose supply chain carefully 

to maintain “CRED”

Walmart’s new strategy?
- Continue to primarily target YOYO’s
- Introduce “green” initiatives, but 

focus on efficiency
- Plan for a future of scarcer 

resources?



Standards can 
improve 
information 
asymmetries 
but designing a 
meaningful 
standard is 
challenging

P

W

YOYO’s

WITT’s

Consumers

Consumer-facing
firms

Non consumer-facing
firms

What is the “right” standard?
- LCA (Life-Cycle Analysis) of 

carbon emissions or other 
environmental impacts

- Patagonia’s transparency
- Walmart’s recently developed 

Sustainability Index
- Many other approaches…
- What should role should the 

government play?

What do firms care about?
- Standards can help consumer-facing 

firms have sustainability “CRED”
- Non consumer-facing firms have little 

incentive to participate voluntarily
- Supply-chain monitoring is costly
- Firms may benefit from industry setting 

standards rather than the government

What do consumers care about?
- Personal health
- Other people’s health
- Ecological health
- Supporting a local economy
- Worker well-being
- And more…

Government



Basic and Intermediate Firms Should Focus on 
Sustainable Cost Savings Unless Selling to Green 
Retailers
• Sustainability efforts that are costly to the bottom line have limited value such as 

avoiding bad PR that might lower stock prices in the short run
• Exception: a firm is supplying a sustainable retailer that will pay more for sustainable inputs 

and labor practices
• Exception: a firm that is privately owned or has market power and a board that desires to be 

sustainable

• Sustainable cost savings come by redirecting managerial cognitive effort from 
other profit enhancing activities
• Cognitive effort is constrained as are all of the firm’s resources

• Work with regulatory authorities like NEA to find innovative solutions that 
enhance the bottom line and sustainability

• Greenwashing is likely to backfire

• Watch the money!



Firms That Sell Directly to Consumers Can Sell 
Sustainability for a Premium 
• The premium is the result of product differentiation (e.g., Patagonia) 

• A firm faces a less than perfectly elastic demand curve so can raise prices without 
losing a large share of the market

• The market is mostly WITTs (not YOYOs) that make up about 17% of the 
population but have higher incomes

• Firms selling to the mass competitive market on price are limited to 
sustainable cost saving strategies (e.g., Walmart), so no premium

• Greenwashing remains a major issue for any sustainable business
• Environmental and labor organizations and NGOs are watchdogs that can cause 

serious problems so some firms “hide” initial sustainability efforts to avoid bad PR 
(e.g., Levi Strauss and organic cotton)

• Watch the money!



Green Transition in Singapore

• “…we expect to see a “greening” of traditional sectors of our 
economy, like aviation, energy, and tourism.”

• “Moving quickly will position Singapore to build on our competitive 
advantages to capture these opportunities.”

• “In the financial services sector, for example, green finance is one of 
the fastest growing segments.”

• “For those who wish to drive, we want their vehicles to be cleaner. 
Hence, we had announced our intention to phase out internal 
combustion engine vehicles by 2040.”

Source: Ministry of Finance – Budget 2022



Final Remarks

• Do we need firms to have social preference?
• Not necessarily if going green is profitable

• Do we need all consumers to have social preference?
• No. Only need enough demand for green products

• What is the government’s role in sustainable development?
• A coordinator that helps economic agents to shift to a better equilibrium

• What are some successful sustainable business strategies?
• CRED: credibility, relevance, effective messaging, and differentiation


