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ABSTRACT 

Consequential to countries’ aim for development, is the ability to efficiently sustain 
their resources. In particular, the energy sector, one of the sectors that play the most 
significant role in the economy, has been extensively analysed to help promote 
sustainability. Hence, this paper aims to provide a theoretical analysis of certain 
energy policies in the Philippines relating to sustainability of energy resources and 
provide a framework for future extensions. Mainly, this paper intends to add to 
literature the welfare analysis of the three energy policy instruments: (i) taxation of 
carbon emissions in the non-renewable energy sector, mainly in coal; (ii) subsidy 
and (iii) Feed-in tariff (FIT) system in the renewable energy sector mainly in—wind 
and solar, where the undistorted market, where no instrument is present, is used as 
the benchmark case. 
 
Using the figures in the Philippines from 1991 to 2010, two particular cases were 
investigated: the effect of the energy policies on the total quantity demanded and on 
the country’s residential consumption. Results show that the most efficient policy to 
implement in the country, hence the first-best policy, is the imposition of tax in the 
carbon emissions of coal, followed by FIT in the renewable energy sector, making it 
the second-best policy, and the provision of subsidy as the least efficient policy. 
Losses incurred in subsidy are the highest among the three, and tax incurs the least. 
This therefore suggests that imposition of tax on carbon emissions would yield a 
more efficient Philippine energy sector and more effectively target the reduction of 
carbon emissions, than the implementation of FIT, the country’s existing policy.  
 
 

 

Field of Research: Energy Economics, Natural Resource Economics 

 

 

                                                           
1
 A Master of Arts in Economics student in the University of the Philippines Diliman. The author may 

be reached through email at kairongarcia@gmail.com. 
2
 A Master of Arts in Economics student in the University of the Philippines Diliman. The author may 

be reached through email at mia.pormon@gmail.com. 



2 
 

1. Introduction 

Several countries today, including the Philippines, are little by little shifting their 

energy sources from non-renewable energy to renewable energy such as 

hydropower, biomass, solar and wind, to lessen the harmful emissions of particles 

that are detrimental to the environment. In fact, according to the Department of 

Energy (DOE), the development and optimal mix of the country‘s renewable and 

non-renewable energy sources is now central to the Philippines‘ sustainable energy 

agenda to strategize low emissions development and address the consequences of 

climate change and challenges of energy security and access. 

Currently, there are already existing power plants for hydropower, wind, geothermal 

and solar energy production. But even if power plants are already established, the 

government is still in the process of finding ways to optimally harness the utilization 

of renewable energy in the country. One challenge that the government is facing now 

is the promotion of the use of renewable resources and the encouragement of 

private agents to invest on such resources. It is known that pushing energy 

production to cleaner sources is constrained by high initial costs needed to set-up an 

investment. As such, the government is formulating solutions and strategies to 

encourage private agents to invest regardless of the high up-front cost in the 

renewable energy production. 

One of the existing policies that the Philippine government has adapted is the Feed-

in-Tariff (FIT) scheme in the renewable energy sector. The FIT, guarantees every 

producer a minimum payment for each of the energy power from the renewable 

sector transmitted to the grid, meeting the installation target set by the government. 

This current policy seems to be the best in stimulating the production of renewable 

energy for most countries.  Even the developed ones have been adapting this said 

scheme. However, if one look very closely and analyse the problem, it may be noted 

that the main motivation for pursuing renewable energy is to reduce pollution, and 

therefore, pollution tax should be hypothesizes to be the first-best policy rather than 

the existing FIT policy. 

With these in mind, this study aims to close the gap in Philippine literature of which 

policy is best to be implemented in the country, in pursuing the movement towards a 

greener energy production. Particularly, this study will be done to help the 

government formulate efficient policies in the energy sector.  

Generally, this study provides a theoretical approach on analyzing the welfare effects 

of the three instruments the government may undertake – tax, subsidy and FIT – in 

the energy sector of the Philippines.  

Specifically, the study aims to: 

1. Provide a baseline model, an undistorted energy market, to serve as a 

benchmark in the analysis; 
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2. Analyse the effects of the three instruments that can be used in the energy 

sector: (i) Tax on carbon emissions in the non-renewable sector, limiting the 

analysis in coal, (ii) Subsidy in the renewable sector –Wind and Solar, as well 

as (iii) Feed-In Tariff in the renewable sector; 

3. Compare the overall effects of these three policies in the society, and 

conclude which among the three is the most efficient; and 

4. Analyse the implications of low carbon energy transition through the different 

instruments on the existing policies on the Philippine energy sector. 

 

2. Literature Review 

With the substantial role of subsidy and tax in an economy, a considerable number 

of studies about the sector have been conducted. The existing studies have 

discussions about the implications of taxes and subsidies in the different sectors of 

the economy. Few of the studies involve discussions in the energy sector; however, 

little attention has been devoted to examine the comparison of the effects of tax and 

subsidy, specifically, in the Philippine energy sector.  

Arrow (2007) reported that most climate change models predict that a concentration 

of 550 ppm would be associated with the rise in temperature of at least   . And in 

2007, it was recorded that 65% of the gases that contributes to the rapid warming in 

the atmosphere come from the energy sector. Thus, in the succeeding years, 

movement towards cleaner energy has been arising, like the use of alternative 

energy sources and schemes to prevent the less clean energy have been put 

forward. 

Renewable Energy Technology (RET) are cost-competitive with conventional energy 

sources in several applications, but despite this, it has not been possible to tap their 

full potential especially in developing countries where access to energy is still not 

available for large populations (Painuly, 2000). So to promote RET, Lesser and Sue 

(2007) found that evidence suggests that Feed-In-Tariffs are effective support 

scheme for RETs since they provide long-term financial stability for investors in 

RETs, which at the prevailing price of electricity, are not currently cost-efficient 

enough to compete with traditional fossil fuel technologies. In addition, Garcia-

Alvarez and Mariz-Perez (2012) reported about the success of Feed-in-Tariff for 

Renewable Energy promotion in the European countries, especially in Germany and 

Spain. 

The movement against brown technologies, or the non-renewables, also paved the 

way for carbon taxes which, according to British Columbia‘s Ministry of Finance, is 

usually defined as a tax based on greenhouse gas emissions from burning fuels or 

coals. It puts price on each ton of greenhouse gas emitted, sending a price signal 

that will, over time, elicit a powerful market response across the entire economy, 

resulting in reduced emissions. Andrew et al. (2010), Hepburn (2007) and Helm et al. 
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(2003) also provided evidences that carbon tax is an effective way to lessen 

greenhouse gas emissions.  

3. Limitation of the Study 

The study aims to contribute to bodies of knowledge in energy economics a 

theoretical baseline and framework that analyzes the welfare effects of the energy 

policies which are: carbon tax on non-renewable energy, limited to coal; subsidies 

and Feed-in-tariff on renewable energy which the authors limited to wind, solar and 

hydropower sectors. The results of the study are also limited on building the 

framework of the study and determining the probable impacts of the energy policies 

in the Philippines, which can be used for further empirical and numerical applications 

for future extensions.  

4. Framework 

Figure 4.1 summarizes the effects of subsidy on the renewable energy production 

and tax on the carbon emissions of non-renewable energy production. In this case 

energy supply will be exhausted from the cheapest energy source first, and then to 

the next cost-effective, and so on. This graph holds fixed the marginal cost of 

producing coal, assuming that it is imported. One should also note that the marginal 

cost of renewables after subsidy decreases, and causes a downward and to the right 

shift in the Marginal cost curve, as seen from the shift from the MCR curve to the 

MCR curve + subsidy, while the effect of tax on emissions is the converse. Tax 

increases the MC of production thus shifting the MC curve of the non-renewable 

upward from the MCNR curve to the MCNR + tax curve. And since P is equal to MC in 

this hypothetical competitive market, price also increases. 

It should also be noted that this graph depicts a static case. This graph compares 

three different cases: status quo (excess burden due to overuse of non-renewables), 

tax on carbon (no excess burden), and subsidy of renewables (excess burden due to 

overconsumption of renewable energy). Imposition of tax on the carbon emission of 

the non-renewable energy sector should be treated separately from the analysis of 

the implementation of subsidy in the renewable energy sector since the presence of 

both simultaneously, might be inefficient. However, there can be a problem in this 

conventional analysis, subsidies and FIT are not only an expensive choice to reduce 

emissions, they are also very risky instruments because small deviations from the 

optimal level of these can lead to strong responses on welfare. If they are set above 

their optimum value, welfare could decrease because implicitly, they increase price 

since what‘s used to fund these instruments are taxes from the consumers, hence 

the burden might just be passed on to the consumers (Kalkuhl et al., 2013), unlike 

the analysis here that FIT and subsidy drags prices down. 
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where: 

                                      
                                           

                                                          

                                                           

On the other hand, Figure 4.2 shows the distortionary effects of tax and subsidies in 

different levels of supply using a step function, wherein the lowest-cost production 

comes first. In this case, the graph shows that the cheapest source of energy is 

hydropower represented by the lowest supply curve, followed by coal, wind and solar 

respectively. For the purpose of this study, the supply curve per sector is horizontal 

because it is assumed that different plants in the Philippines face identical costs of 

production. 

 

Figure 4.2. Distortionary Effects of Subsidy and Tax in a Stepwise Function 

Figure 4.1. Welfare Effects of Subsidy and Tax 
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While for the optimal tax imposed on the carbon emissions from the production of 

non-renewable energy, it should be noted that the tax should be equal to the 

marginal damage cost of emissions estimated by the damages resulting from the 

carbon emissions after production. Graphically, it is the intersection of the marginal 

abatement cost curve and the marginal damage curve.  It should also be noted that 

the aggregate marginal abatement cost function is the horizontal summation of the 

individual marginal abatement cost functions. 

 

 

 

 

 

 

 

 

While on the other hand, subsidy and Feed-in Tariff are negatively related to the total 

cost of production since this form of support from the government decreases the cost 

the firm needs to shoulder in producing energy. 

5. Methodology 

The study first determined the existing prices and quantity of residential consumption 

and total demand for each of the sectors in the renewable and non-renewable 

energy based on the available data in the Philippines from 1991 to 2010. After which, 

the welfare effects were analysed by the use of the levelized cost curves, arranged 

from the least cost producing sector to the highest cost producing sector. When the 

sequence had been arranged, the producer and consumer surpluses for each of the 

three policy instruments were computed, using the undistorted market, or the market 

without any instrument as the benchmark. 

Figure 4.3 Marginal Abatement Cost and Damage Function 
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Basically, the study will follow the schematic diagram in Figure 5.1. 

 

 

 

 

 

 

 

 

 

 

 

 

To clearly analyse the effects in each sector, this study used a step-wise function 

which illustrates the distortionary effects of tax and subsidies when the least cost to 

the highest cost source of production is used so that the sources of energy will be 

mixed as seen in Figure 4.2. In this case the order would be, hydropower, coal, wind 

and solar, respectively. It should also be noted that the measure of surpluses would 

be based on where the demand curve lies. Rectangular areas shaded are labelled 

per sector and will be computed and compared. The lower the area of the shaded 

region, the more cost-effective it is. The vertical axis corresponds to the price per 

kwh of electricity and the horizontal axis to the quantity supplied of electricity in kwh. 

Based on the stepwise function of the supply curves, the shaded region, which is 

enclosed in the boxes in Figure 5.2, is the measure of the producer surplus for each 

sector where hydropower is labelled H, it being the cheapest among the considered 

sources of energy, wind is labelled W being the 3rd cheapest and solar is labelled S 

being the most expensive. The rectangular region shaded in each H, W and S, is the 

gain in producer surplus when there is subsidy since cost of production for the 

producer will be lessened. While when tax is imposed in the non-renewable energy 

sector where in this case is coal, the change in producer surplus is negative since 

cost incurred by the firms will be higher after tax. This levelized cost graph of energy 

implies that the energy source with the lowest cost will be utilized first until it is 

maximized, and then proceed to the more expensive source until the energy demand 

is met. 

Figure 5.1. Schematic Diagram 
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6. Findings/Discussion 

This section includes a numerical exercise applying the data in the Philippines. 

Welfare effects of the changes in the energy policies were computed as the sum of 

the consumer and producer surplus minus the tax friction. First to be analysed is the 

scenario before the policies were implemented, where the market for energy is 

undistorted, followed by the analysis of the three other cases: tax on carbon 

emissions of coal, subsidy and Feed-in tariffs imposed in the renewable energy. 

6. 1 Base case (undistorted market) 

To compare which among the instruments is the most efficient; this scenario must be 

first presented to serve as a benchmark in the analysis. A graph illustrating levelized 

cost of each sector will be evaluated using the real data from the Philippine 

Department of Energy. In the graph the vertical axis is the price per kwh of energy 

produced while the horizontal axis corresponds to the kwh produced in each sector. 

The prices and quantity used in this graph don‘t include any type of distortion in the 

market. In this first case, the model assumes that the marginal cost (MC) of 

producing coal is constant, hence the horizontal MC corresponding to coal, and the 

quantity produced for coal is the sum of the domestic and import production. While 

the marginal costs of production in each renewable energy sector is based on the 

proposed Feed-in Tariff (FIT) per kilowatt hour of the National Renewable Energy 

Board (NREB) to the Energy Regulatory Commission. The prices are summarized in 

the table below: 

 

 

Figure 5.2.  Distortionary Effects of Subsidy and Tax per sector 
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Table 6.1. Proposed FIT Rates 

Sector Proposed FITs (Php/kwh) 

Hydro 6.15 

Wind 10.37 

Solar 17.95 

 

As seen above, the sector with the lowest MC of production is hydropower at 6.15 

pesos per kwh, followed by coal at 7 pesos per kwh and with the highest MC is solar 

at 17.95 pesos per kwh, thus, illustrating their arrangement from the least cost to the 

highest cost in the graph. In addition, since hydropower production incurs the least 

cost, FIT is not needed to be implemented in this sector.  

The use of energy is assumed to be limited to electricity, and the equilibrium quantity 

that is used is the average total sales of electricity in the Philippines from 1991 to 

2010, which is equivalent to 36,976,550,00 kwh, and 22,430,089,849 kwh for the 

residential quantity demanded. Corresponding to these equilibrium quantities is the 

equilibrium price equal to 7, which also corresponds to the price of coal. Since the 

total production of hydropower and the total domestic production of coal with imports 

are sufficient enough to cover the total quantity demanded for electricity in the 

country, there is no need to produce wind and solar energy. On the other hand, to 

compute for the producer surplus, which is equivalent to the profit of this hypothetical 

market, the area marked with ‗H‘ was computed. This area amounts to 

6,181,030,000.00 pesos per kwh, and also equivalent to the producer surplus (PS) in 

hydropower because they face lower prices than the equilibrium price. Moreover, the 

consumer surplus (CS) is equal to 633,778,067,000 pesos per kwh for the total 

quantity demanded and 281,342,460,554.86 pesos per kwh for the residential 

quantity demanded. In the graph, CS is the area above the equilibrium price, 7, and 

below the demand curve. In addition, a demand function is approximated and the 

vertical intercepts were derived.  
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6.2 Imposition of Tax per carbon emission of Coal 

One proposed scheme to reduce the carbon emissions of coal, hence, reducing the 

share of greenhouse gas emissions of the energy sector, is the direct imposition of 

tax on the carbon emissions of coal. With the imposition of tax on coal, the MC in the 

production of coal increases, thus resulting to an upward shift of the MCcoal curve to 

MCcoal+tax curve in Figure 4.4. According to Nordhaus (2007), the optimal carbon tax 

in the United States should be equal to 41$/ton of production which when applied to 

the Philippines is approximately 1845 pesos/ton using an estimate of 45pesos per 1$ 

exchange rate. This implies an increase of 1.58 pesos per kwh of produced coal. 

Thus the per unit production of coal is now equal to 8.58 pesos per kwh. Since price 

has changed, the total equilibrium quantity has now decreased to 26,961,187,314 or 

approximately 27B kwh, while 16,354,739,799 kwh or 16B kwh for the residential 

equilibrium quantity. The elasticity used to come up with the computation of the new 

quantity for coal is adapted from Light et al. (1999) which is equivalent to ε=1.2. 

In the graph, the increase in the price of coal causes a decrease in the consumer 

surplus of both total and residential quantity demanded by 50,510,812,478.06 pesos 

per kwh and 30,640,015,422.57 pesos per kwh, respectively. However, even if the 

consumer surplus decreased, the profit for the producers increases because of the 

increase in price, which is equivalent to 11,489,444,000.00 pesos per kwh. This 

actually serves as additional revenue for the producers. 

Figure 6.3.  Base Case (Undistorted market) 
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However, if the tax is adjusted relative to the contribution of the Philippines to the 

global greenhouse gas emissions, then it can be assumed that the tax in the carbon 

emission per kwh of coal is equal to 0.039 pesos. This is because the $41/ton tax 

can be adjusted to the $1/ton when converted in the Philippine setting because the 

country‘s share to the overall carbon emission in the world is a lot smaller than that 

of the United States‘. In this case, the increase in the price of coal is down to 0.039 

pesos/kwh while the corresponding quantities at this price are equal to 

36,729,335,351.00 kwh and 22,280,128,677.64 kwh for the total and residential 

demand. By this adjustment, changes in the consumer and producer surplus on both 

total and residential quantity demanded decreased compared to the first scenario.  

Figure 6.4.  Imposition of Tax on Carbon Emissions of Coal 



12 
 

   Figure 6.5. Imposition of Tax on Carbon Emissions of Coal (adjusted) 

 

 

 

 

 

 

 

 

 

 

The summary of the after effect of tax is shown in the table below:  

Table 6.2 Base case and the after effect of tax on the Consumer and Producer 

Surplus 

Base 

 Change in CS Change in PS Total CS Total PS 

Total quantity 
demanded 

- - 633,778,067,000.00 6,181,030,000.00 

Residential 
quantity 

demanded 

- - 281,342,460,554.86 6,181,030,000.00 

Tax 

Total quantity 
demanded 

Change in CS Change in PS Total CS Total PS 

Tax= 1.58 50,510,812,478.06 11,489,444,000.00 583,267,254,521.94 17,670,474,000.00 

Tax= 0.039 1,439,966,758.64 283,600,200.00 632,338,100,241.36 6,464,630,200.00 

Residential 
quantity 

demanded 

    

1.58 30,640,015,422.57 17,670,474,000.00 250,702,445,132.29 23,851,504,000.00 

0.039 871,849,261.28 283,600,200.00 280,470,611,293.57 6,464,630,200.00 

  

6.3 Subsidy in the renewable energy sector 

Aside from tax, another instrument that the government can use to target efficiency 

in the energy sector is the implementation of subsidy in the renewable energy 

market. This way, the producers of renewable energy—wind and solar energy— will 

be encouraged because their costs will be partially shouldered by the government. 
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Note that the prices used here are the prices of each sector without any distortions. 

Hence, to preserve the case as in the base case, the profit that the producers shall 

have should be the same. Thus the producer surplus labelled by ‗H‘ will still be equal 

to 6.18103B pesos per kwh, which implies that there is no change in the producer 

surplus. However, the areas labelled by W and S are now shouldered by the 

government so that the price that the consumers will still have to pay is equal to 7 

pesos per kwh. Computing for these areas, we get the wind‘s and solar‘s subsidy. 

The table below summarizes the subsidy given to both energy sectors under the two 

scenarios:  

Table 6.3.1 Government subsidy for Wind and Solar Energy Sector 

 Subsidy 

Scenario Wind Solar Total Subsidy 

Total quantity 
demanded 

176,925,000.00 162,351,543,750.00 162,528,468,750.00 

Residential quantity 
demanded 

176,925,000.00 82,704,199,427.56 82,881,124,427.56 

 

There is approximately 162.5B pesos per kwh and 82.88B pesos per kwh subsidy 

when the total and residential quantity demanded were used in the analysis, 

respectively. In this case, this amount will be equivalent to the loss of the 

government which in turn can be passed to the consumers. Assuming that the 

government will pass this subsidy through tax collection, then this amount will be 

equivalent to the decrease in consumer surplus as well. Unlike the case when tax is 

implemented, the renewable energy sector will now be exhausted to produce energy 

as seen in Figure 4.6.  

 

 

 

 

 

 

 

 

 

   Figure 6.6 Subsidy in the Renewable Energy sector 
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Targeting 100% self-sufficiency through subsidizing the renewable energy sector 

would therefore mean a total loss of 162,528,468,750 pesos per kwh for the total 

quantity demand or 82.7B pesos per kwh for the residential quantity demand, which 

is higher than the loss in tax and obviously not cost-effective and efficient to 

undertake. 

Below shows the effect of subsidy on the consumer and producer surplus: 

Table 6.3.2 Effect of Subsidy on the Consumer and Producer Surplus 

Scenario Change in CS Change 
in PS 

Total CS Total PS 

Total Quantity 
Demand 

162,528,468,750.00 - 471,249,598,250.00 6,181,030,000.00 

Residential 
Quantity Demand 

82,881,124,427.56 - 198,461,336,127.30 6,181,030,000.00 

 

6.4. Feed-in Tariff Rate in the Renewable Energy Sector 

Lastly, aside from tax and subsidy, the government might opt to implement the Feed-

in Tariff rates in the renewable energy sectors— wind and solar— to at least reduce 

the production of coal and thus the carbon emissions. While we should still note that 

to assume efficiency, the profit for the producers should still be the same as the 

baseline, then the producer surplus after FIT has been implemented in the two 

renewable sectors under consideration should just offset each other. 

This means that the optimal FIT rate should be between the two prices so that the 

areas labelled gains and loss in Figure 4.7 should be equal. Hence the area labelled 

by ‗H‘ which is equal to 6.18103B pesos per kwh is still the profit for the producers. 

Optimal FIT rate is derived to satisfy this condition which is equal to 10.51 pesos per 

kwh. Due to the implementation of FIT, there is a decrease in the consumer surplus 

using both total and residential quantity demanded, which is equivalent to, 

162,520,888,750.00 and 26,689,341,186.37 pesos per kwh, respectively. Which is 

lower compared to that of subsidy. For clearer understanding of the effect of FIT: 
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6.5 Overall Impact 

The results from the numerical analysis are summarized in the tables below. In both 

cases of total and residential quantity demanded, the highest consumer surplus 

occurs when the market is undistorted. Meanwhile, the lowest loss in the consumer 

surplus happens after the imposition of tax, followed by the Feed-in Tariff and 

subsidy resulted to the highest loss in the consumer surplus.  

Table 6.5.1 Summary on the Welfare Impact of Energy Policies using the Total 

Quantity Demanded of Energy in the Philippines 

Case Change in CS Change in PS Total CS Total PS Total Welfare 

Base   633,778,067,000 6,181,030,000 639,959,097,000 

Tax      

1.58 50,510,812,478 11,489,444,000 583,267,254,521 17,670,474,000 600,937,728,521 

0.039 1,439,966,758 283,600,200 632,338,100,241 6,464,630,200 638,802,730,441 

Subsidy 162,528,468,750 - 471,249,598,250 6,181,030,000 477,430,628,250 

FIT 162,520,888,750 - 471,257,178,250 6,181,030,000 477,438,208,250 

 

Evidently, compared to all the policy instruments considered, subsidy yielded the 

lowest total economic welfare. This is due to the bigger decrease of the consumer 

surplus mainly because the government shouldered the cost of the solar and wind 

producers. As presented in the table, there is approximately 8M difference between 

   Figure 4.4. Feed-In Tariff in the Renewable Energy Sector 

   Figure 6.7. Feed-In Tariff in the Renewable Energy sector 
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the total economic welfare of FIT and subsidy, which only shows that these two 

policy instruments have almost the same effect on the total economic welfare. 

In addition, the results in the case using the total quantity demanded is consistent 

with the case where residential demand is used as shown on table 4.5.2. Imposition 

of tax yields the highest total economic welfare compared to the two other policy 

instruments, even though there is still a significant burden passed on to the 

consumers.  

Table 6.5.2 Summary on the Welfare Impact of Energy Policies using the Residential 

Quantity Demanded in the Philippines 

Case Change in CS Change in PS Total CS Total PS Total Welfare 

Base - - 281,342,460,554 6,181,030,000 287,523,490,554 

Tax:      

1.58 30,640,015,422 17,670,474,000 250,702,445,132 23,851,504,000 274,553,949,132 

0.039 871,849,261 283,600,200 280,470,611,293 6,464,630,200 286,935,241,493 

Subsidy 82,881,124,427 - 198,461,336,127 6,181,030,000 204,642,366,127 

FIT 26,689,341,186 - 254,660,288,803 6,181,030,000 260,841,318,803 

 

Through thorough evaluation on these three energy policies, results clearly show 

that even though tax causes a distortion in the welfare of the economy, it is still the 

most favourable instrument for both consumers and producers. While even if 

Subsidy and FIT in support of the renewable energy sector have positive effect on 

the total economic welfare, they yield bigger cost on the part of the consumers.  

In general, it is consistent that the most efficient and cost-effective instrument for the 

consumers and producers is the imposition of tax. 

7. Conclusion and Implications 

This paper provides a welfare analysis of the three instruments: tax, subsidy, FIT, in 

two scenarios: total Philippine quantity demand for energy and residential quantity 

demand. With the results presented in the previous section, imposition of tax results 

to higher total economic welfare, followed by FIT and lastly by subsidy. It should also 

be noted that when a higher tax rate is used, like the rate used by Nordhaus (2007) 

in the United States, consumer surplus is relatively lower than when the tax rate is 

adjusted based on the relative share of the Philippines in the overall world carbon 

emissions. But even if that is the case, the consumer surpluses in both of the tax 

cases are still higher relative to that of the subsidy and FIT. This clearly shows that 

tax is the most favourable instrument to be used in the energy sector. 

On the side of the producers, a change in the producer surplus only happened upon 

the imposition of tax, while in the two other cases—subsidy and FIT — they remain 

the same as the base case model, primarily because the goal of setting the optimal 

subsidy and FIT is to not distort the profit received by the producers after the 

implementation.  
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In addition to this, one particular result of this study is that since hydropower faces 

the lowest cost among all the energy sources, it is suggested that there is no need to 

use FIT in this sector. However, one should keep in mind that the marginal cost 

reflected in the production of hydropower may not cover the overall implicit costs in 

its production, may it be the cost of finding a location for the power plant since places 

where hydropower plants can be built are of limited availability, or the like. 

Results clearly and consistently show that the most efficient instrument for the 

producers and consumers on both scenarios where total and residential quantity 

demanded are used, is the imposition of tax on the carbon emissions of coal 

followed by FIT and then subsidy. Thus we can conclude that the imposition of tax is 

the first-best policy instrument, the existing FIT policy as the second-best policy 

instrument, while subsidy is the least efficient among the three.  

Therefore, results suggest that in the Philippines, the most efficient policy that should 

be implemented, the first-best policy, is to directly tax the carbon emitting producers 

of the non-renewable sector. Upon the imposition of tax, the quantity supplied of coal 

also decreases, hence decreasing the carbon emission from this sector as well, 

which is the primary goal of these three instruments. If however, the first-best policy 

cannot be implemented due to political reasons and difficulty in monitoring carbon 

emissions in the non-renewable energy sector, the second-best policy that should be 

undertaken is the existing FIT policy in the renewable energy. FIT, however, do not 

actually address the problem of increasing carbon emissions, hence this policy 

doesn‘t solve the problem and just increases the cost of the government in 

shouldering the cost of the producers. It should also be noted that the 

implementation of subsidy is not optimal in the country because of the big total 

economic losses relative to the other possible instruments. 

Future researchers may opt to consider other energy sectors such as biomass and 

oil, which could also lead to possible significant results. Socio-economic impact and 

the role of other sectors such as industry and transportation may be included in the 

model. Also, future researchers may look upon the effect of these policies on the 

consumer and producer welfare through statistical procedures and determine the 

optimal energy mix that could yield higher economic welfare, which is also politically 

and economically feasible. 
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