



Lsn 1 - CSQ Q1 Market Failures
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policies adopted against water usage 
1)  subsidy
2)  tariff
3)  Quotas – rationing – price mechanism fails to work
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Questions
(a) (i) Compare the trends of projected water use in Figure 1. [2]
(ii) With the aid of economic theory and materials provided, predict the trend of the price of water in the next few decades. [4]

(b) Explain the economic justification for governments to intervene in the provision of water treatment. [4]

(c) To what extent does 'putting the right price on water’ (Extract 2) achieve the two microeconomic objectives of efficiency and equity? [8]

(d) Distinguish between the concepts of 'shortage' and 'scarcity’. [4]

(e) Examine the relative effectiveness of the methods adopted by countries to tackle the problem of shortage of clean water. [8]
[Total: 30]



Suggested Answer

(a)(i) Compare the trends of projected water use in Figure 1. (2)

Projected water use was rising for Manufacturing, Electricity and Domestic sectors, except for Agriculture [1]

Manufacturing and Electricity contribution to water use is projected to rise more significantly [1]

(ii) With the aid of economic theory and materials provided, predict the trend of the price of water in the next few decades. (4)

· Rising water usage (population, climate, economic growth, wastage) DD expected to rise  shift rightwards of DD curve [1] 
(From Extract 1, the demand for water increases significantly as the population increases and economies grow)

· Scarce resource + limited supply, rising pollution  SS expected to either remain fairly unchanged / rise marginally (insufficient information) [1]
(Difficult to develop water catchment areas/prevent pollution)

· Rise in DD > change in SS  price rise [1]

· Moreover, DD and SS highly inelastic + price rise (likely) more significant [1]

· Draw diagram/Describe diagram









As seen from the diagram, the increase in demand from Do to D1 for water is greater than the increase in supply of water from So to S1, contributing to an excess demand at Po. This will create an upward pressure, causing the price of water to rise from Po to P1 while the quantity of water rises from Qo to Q1. As both the demand and supply of water are both price-inelastic, the price of water will rise sharply.




(b) Explain the economic justification for governments to intervene in the provision of water treatment. (4)

i. Explain how water as a merit good may be under-produced by the private sector and thus need government intervention

     Water treatment might be under-provided by the market as private enterprises may ignore the benefits of clean water on the wider community (i.e. they only care about the revenue they will receive). Moreover, such projects have high capital intensity, requires large initial outlay and has long payback periods that presents a challenge to private enterprises
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     The presence of positive externality seen in terms of the survival needs of the population will not be considered by the private supplier as they only focus on the profit incentives, considering only the private cost and benefit. Given this situation, the production or supply of water by the private sector will be underproduced, leading to the rise of deadweight loss seen in term of the welfare gain not reaped by the society, which are the needs of the society.

     As seen from the diagram, the presence of positive externalities will contribute to the rise of external benefit which will lead to the pivotal shift of the PMB (private marginal benefit) to SMB (social marginal benefit = private marginal benefit + external marginal benefit) due to the presence of external marginal benefit. Without government intervention, the market equilibrium will be at Qm which is below the social equilibrium level at Qs, where SMB is greater than the SMC, giving rise to welfare loss (deadweight loss), as seen in the shaded portion.








(c) To what extent does 'putting the right price on water’ (Extract 2) achieve the two microeconomic objectives of efficiency and equity? [8]

Balance between goals of efficiency vs equity expected especially for a necessity where issues of affordability need also to be considered

i. Explain how 'right' price on water can achieve efficiency

If left to market forces, only private benefits and costs are considered (MPB = MPC):

· Price regulates quantity demanded (prevent wastage) to truly reflect MPB
· Price   regulates  quantity   supplied   (affected   by   pollution   which   raises marginal cost of production) to truly reflect MPC
· Price incentivise investments through rewarding profits (price vs cost)

ii. Explain how 'right' price not possible via market system without govt intervention due to externalities (pollution costs, wastage, lack of investments)

· Market unable to capture cost of negative externality (pollution)  right 'price' is lower
· Lower 'price' leads to wastage in consumption
· Lower 'price' may not be sufficient to induce investment in water management technology that bring about lower cost of provision in the future
· Pricing through market is not efficient (MSB  MSC)

Therefore the "right" price should take into account external costs that are not captured in the market system to achieve efficient allocation of resource. (therefore impose tax)

iii. Explain how government intervention via tax could achieve a more efficient allocation of water resource (raise 'price' of water & curb excess consumption).

The imposition of tax will raise the cost of production of water and this will lead to a reduction in supply that will raise the price of water. Consequently, there will be a fall in quantity to the social equilibrium level where there is no welfare loss. 
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As seen from the diagram, the imposition of tax will increase the cost of production, contributing to the reduction in the supply from S0 (PMC) to S1(SMC’), leading to a rise in price from P0 to P1 which will result in the fall in quantity from Qm to Qs. 

In the process of taxation, the external cost seen in the production cost will be internalized as part of the cost of production which will be taken into the consideration by the consumer and producers. Welfare loss and excessive external cost be reduced due to lower consumption and production. Thus, it be seen that there is social optimization of water allocation when there is government intervention to set price of water at the optimal level.

Equity concerns will examine if the 'right' price takes into account affordability of households to scarce resource.

iv. Explain why equity is not a problem for developed countries where water charges ('price' of water) does not constitute a significant burden for households. 

· Price of water is changed according to usage and taxation is imposed on those who excessively use it
v. Explain why equity may be a problem
· For poorer countries, similar water charges represent a more significant portion of income. Problem magnified by highly inelastic demand for water (- 0.1 to -0.2).
· Subsidies solution to keep it affordable when not targeted worsens equity problem. To help the lower income group afford the use of water, the rich may set more benefit if they use more. Subsidies are given to both the rich and the poor.
· Moreover, measures undertaken for water pricing policies need to be sustainable. (Need to consider the cost of financing)

vi. Evaluation
     There is inherent conflict in the allocation of resources like water as more subsidies to the poor will undermine efficiency but promote equity. There will be excessive usage of water which will lead to overconsumption that will give rise to deadweight loss, but the welfare of the poor will be taken care of, since subsidies will promote equity as water is affordable to them. On the other hand, the imposition of taxation will promote the efficient usage of water but will undermine equity as the poor will have to pay a higher price for water. 

     In sum, the issue of equity and efficiency of usage of water can be resolved but the conflicting issue exists. Only an optimal solution of complementary policies are introduced will the problem of conflicting issues be solved.

SG – tax the consumers as large percentage of consumers can afford – make the consumers more careful with the usage
subsidy to the consumers  for those who cannot afford and subsidy to producers to increase the supply – lower price

(d) Distinguish between the concepts of 'shortage' and 'scarcity’. [4]
- definition and features
- implication – can it be eliminated? 

· Shortage is a situation when the qty dd > qty ss at the existing market price. [1]
· Scarcity is a situation when limited resources are not able to satisfy unlimited wants. [1]
· Explain how shortage can be eliminated through adjustment when price changes but scarcity can never be eliminated. [2]

     The shortage of water can be resolved as the excess demand condition will lead to the rise in price of water which will eradicate the shortage. The rise in price of water will lead to an increase in the quantity supplied of water, where the rise in price of water will contribute to a fall in quantity demanded of water, eradicating the excess demand condition.

     However, the problem of scarcity will not be eliminated since wants are unlimited or the supply of resources (water) is limited. Wants are unlimited as the need for water is a recurring demand under the condition of growing population while the supply of water is limited by the land space and undermined by extensive pollution. Consequently, with limited supply and unlimited demand, there will be a condition of scarcity.



(e) Examine the relative effectiveness of the methods adopted by countries to tackle the problem of shortage of clean water. [8]

Identify govt intervention methods: subsidies, tariffs, regulations, SS-side measures to boost access

1a. Curb Demand Tariffs
How they work/evaluation
Tariffs raise the price of waterreduces quantity demandedmost direct meansnot targetedpoor may suffer more (equity issue)

Applied in Developed Countries
Tariff account for less than 1% of household income despite highly inelastic DD (Extract 2); subsidies in other countries to help poor

Applied in Singapore
Figure 2 shows water tariff (including wastewater) for S’pore highest in selected countries
High water taxes used (Extract 3)

1b. Education
How they work/evaluation
Change mindsets via education and campaigns reduce wastage, improve conservation reduce the DD  takes time for habits to change  more difficult for larger countries

Applied in Developed Countries
Extract 2 mentioned DD management could reduce the need for expensive water projects but does not show any material evidence for other countries

Applied in Singapore
Extract 3 – “exhorted to conserve every drop” is evidence of water conservation campaign  high level of reach to general populace given the smaller size and higher population density




1c. Use of Efficient Technology
How they work/evaluation
Adoption of newer and more efficient technology to reduce water usage reduce DD high costs involved initially needs incentives   usually government initiative/coercion/regulation

Applied in Developed Countries
Extract 2 – mentioned development of technology for water provision – not reducing DD

Applied in Singapore
Extract 3 – “DD is curbed… efficient technologies” suggests use of means to reduce usage (e.g. Water reduction taps; push-release taps; water-saving cisterns etc.)

2a. Boost Supply, Reduce pollution
How they work/evaluation
Lower pollution levelsground and surface water can be usedcheaper clean water  need for regulation on pollution abatement assignment of property rights for polluters to take responsibility clean-up costs vs ‘punishment’

Applied in Developed Countries
(Extract 2 , para 3) – “increasingly paying true cost” – shows government policy options (tariffs) to provide incentive to waste less, pollute less and invest more in water infrastructure; more prevalent in countries with large natural sources of water

Applied in Singapore
Figure 2 shows high wastewater tariff imposed by S’pore but little else regarding curbing pollution; perhaps since we have little natural waters sources

2b. Import
How they work/evaluation
Buying water from neighbouring countries increases SSbut reliance on foreign source strategic dependence/political ties

Applied in Developed Countries
Not applicable for countries with large sources of natural groundwater

Applied in Singapore
Traditional source but contracts are running out





2c. Build Reservoirs
How they work/evaluation
Building reservoirsincrease SS high costs involved, land sites needed high opportunity costs for alternative land usage

Applied in Developed Countries
Not applicable for countries with large sources of natural groundwater

Applied in Singapore
Initial plans to complement import of water through the use of reservoirs but opportunity costs are high for land-scarce country

2d. Desalination
How they work/evaluation
Desalinationincrease SS suitable for small communities sea water available but high energy costs, greenhouse gas released and high concentration of brine affects marine environment

Applied in Developed Countries
Not applicable for countries with large sources of natural groundwater

Applied in Singapore
Provides only 10% of needs (Extract 3) but high costs involved and advent of newer technology provided new alternatives

2e. Conservation (recycle)
How they work/evaluation
Conservation through recycled waterless pollution and energy use involvednew technology adoption costssustainable solution

Applied in Developed Countries
Conservation via reduction in use of water; multiple use of same pool of water (Extract 2, para 2) water gained through conservation

Applied in Singapore
Government initiated and funded research to find better ways to supplement existing sources – NEWater (recycles wastewater)

Conclusion
     Different countries with very different factor constraints (land, availability of groundwater, access to seawater) and size (economies of scale in certain production, reach of education campaigns) will use different policy mixture to tackle water scarcity issue.
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Question1

Water: Scarcity or Shortage?

Figure 1: Projected world water use: By sector
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Extract 1

Drinkable water, a basic human need, is a scarce natural resource, just like oil and gas. Water
may become the most precious natural resource as the world’s population grows. Of principal
concern is our failure to recognize and accept that there is a finite supply of water. Over half of
the world’s population could be living in areas where water is projected to run short by 2030.
This would be a result of a number of factors such as the increased demand for food and
agricultural products and the cultivation of biofuel crops. Studies have shown that demand for
water increases significantly as the world population expands and economies grow, which
further intensifies the competition and conflicts among water users for the limited supplies of
water. - |

Source: Adapted from various reports from World Bank, 2009
Extract 2

To mitigate and adapt to water scarcity, there have been some policy responses such as
preserving or improving the quality of the available resource. This is done through enhanced
pollution abatement and wastewater treatment. While most developed countries have tackled
surface water pollution problems through regulation, pollution from diffuse sources continues,
particularly from agriculture. k |
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Another way is to manage its demand. The cheapest new source of water has often been water
gained through conservation. Demand management changes the nature of needs for water
supply infrastructure. Improving conservation can reduce the need for new and expensive water
supply projects, which require high capital intensity, large initial outlays and long payback
periods. L o o | .

Climate change and over-use of water will mean that nearly one in every two people will live in
water-stressed areas by 2030. This has given the private sector the opportunity to be involved in
the development of technology for water provision. New studies say that putting the right price
on water will give people the incentive to waste less, pollute less, and invest more in water
supply infrastructure. Indeed, households and industries in many countries increasingly pay the
true cost of the water they consume to ensure that the water management is realistically
financed and sustainable. This is done through water tariffs. Many developed countries have
successfully reduced water use per capita in recent years. This indicates that appropriate
pricing can lead to a decoupling of water use from economic and population growth.

For most households in developed countries, such water tariffs are not a significant burden as
they typically account for less than 1% of household income. However, in many of the poorest
developing countries, water bills may represent a more significant portion of the income.

Research on several countries in the last 35 years found that the price elasticity of demand
estimates has a range of —-0.1 to -0.2.

Subsidies are therefore often justified in terms of keeping water affordable for poor households,
but there is mounting evidence that they are often not well targeted and not very effective since
these households are frequently not connected to water distribution and sanitation networks.

Hence regulation with the relevant incentives for efficiency and fairness must be in place as
human and financial resources are limited.

Source: Adapted reports from Organization for Economic Cooperation and Development 2009

Figure 2: Average total water and wastewater tariffs in Asia, 2008
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| Extract 3

For years, water has been imported through three pipelines from neighbouring Malaysia. The
. issue is becoming increasingly acute ahead of the expiry of two long-term supply deals that

~ guarantee de‘li_Veriesf of Malaysian water for less than one cent per 1,000 gallons - one until
2011, the other until 2061. " S -

As a first step, a few large reservoirs are being constructed to harvest as much rain as possible.

In addition, desalination plants that turn salt water into drinking water provide 10% of
Singapore's current needs. Desalination plants can provide a wide range of outputs to cater for
small isolated communities or for irrigation. However, users cite energy costs and environmental
issues as concerns. With greenhouse gas production and discharge of concentrated brine into
the marine environment, satisfactory dilution of the concentrate needs to be achieved to avoid
increasing local levels of ocean salinity to unacceptable levels, especially in sheltered waters.

But the real breakthrough has come from NEWater, a government—initiated project, produced in
water reclamation plants from so-called "used" water. The plants use cleaner and more energy
efficient technology to produce water that is almost as clean as distilled water.

Also, as demand is curbed by high water taxes and efficient technologies, and Singaporeans
are constantly exhorted to conserve every drop, Singapore has managed to find the right
balances between water quantity and water quality considerations; water supply and water
demand management and strategic national interest and economic efficiency.

Source: BBC News; 6 May 2008




image5.jpeg
r k|
ECONOMICSFOCUS

I RATIONALTHINKING =

ECONOMICS

RATIONAL THINKING

Mamn Cenvne: Block 283, Bishan Street 22, #01-185, Singapore 570283
Brancu: 5 Jalan Masjid, Kembangan Court, #01-14, Singapore 418924
W: www.economicfocus.com.sg | £: enquiry@economicsfocus.com.sg | T: Simon - 96890510




