	 
       									                                                 	
Ex-post assessment of energy price reforms in Saudi Arabia



Salaheddine Soummane
King Abdullah Petroleum Studies and Research Center (KAPSARC)
Email: salaheddine.soummane@kapsarc.org 

1. Overview
Fast-growing energy uses in countries with regulated markets cause economic inefficiencies and environmental damages. To curb demand growth and contain these effects, governments can adjust prices through reforms. However, estimating the costs and benefits of reforms following their implementation to measure their effectiveness remains scarce. In this paper, we quantify the implications of energy price reforms in Saudi Arabia following the two waves of 2016 and 2018. We use a computable general equilibrium model calibrated to Saudi Arabia to assess the economic and environmental interplays of energy price reforms. We estimate the overall macroeconomic impact of energy price reforms at a yearly average gain of GDP of 0.5% between 2016 and 2019. While the reforms resulted in a negative impact on private consumption and household revenue, it was largely offset by the positive impact on government revenue through increased export revenue. Moreover, setting a compensation mechanism to mitigate the impact of price reforms on households limited the impact on private consumption while channelling the additional revenue into investment contributed to the macroeconomic improvement. Finally, we show the environmental gain from the energy price reforms policy. Between 2016 and 2019, reforming energy prices decreased annual carbon dioxide emissions by around 4% per year on average, corresponding to cumulative emissions cut of around 15% over this period.   
2. Methods
The IMACLIM model is an economy-wide model representing the supply and demand of goods and services, with the specific purpose of articulating with engineering representations of the energy system to produce consistent energy-economy-environment (3E) outlooks. In this paper, we employ the IMACLIM-SAU, a dynamic computable general equilibrium (CGE) model that embodies specific features of the Saudi economy (see Soummane et al., 2022, Soummane and Ghersi, 2022). The model covers 13 sectors, comprised of four energy sectors (crude oil, natural gas, refined products, and electricity) and nine non-energy sectors.  
Our modeling framework allows for an in-depth assessment of energy price reform policies. The multi-sector framework with multi-energy sources and secondary income distribution is well-suited for quantifying the economic impact of energy policies. Our approach is based on two policy simulations. First, we run a Realized scenario in which administered energy prices are adjusted to reflect energy price reforms implemented in 2016 and 2018. Second, we simulate a Counterfactual scenario, in which we omit the price reforms plans, i.e., maintaining energy prices at their 2015 levels. The modeling approach allows for a three-level classification of the results, i.e., economic (in which we discuss the gross domestic product decomposition in addition to public and household revenue variation), energy (in which we present fuel variation and sectoral consumption), and emissions (capturing potential carbon dioxide variation across scenarios resulting from energy demand variation).
3. Results

3.1 Macroeconomic outcomes









Table 1. Impact of energy price reform compared to the Counterfactual scenario, by economic aggregate.
	
	2016
	2017
	2018
	2019

	Real GDP
	0.3%
	0.3%
	0.7%
	0.7%

	Private consumption 
	-0.2%
	-0.1%
	-2.4%
	-2.3%

	Public consumption
	0.3%
	0.4%
	1.6%
	1.6%

	Investment
	0.3%
	0.3%
	1.3%
	1.3%

	Exports
	0.7%
	0.7%
	1.7%
	1.7%

	Imports
	0.5%
	0.6%
	-0.3%
	-0.3%

	Net government revenue
	-17.1%
	-37.4%
	25.2%
	22.8%

	Households’ revenue
	-0.7%
	-0.7%
	-1.3%
	-1.1%

	Carbon dioxide emissions
	-2.8%
	-2.8%
	-4.8%
	-4.7%


Source: Author’s calculations based on IMACALIM-SAU simulations.


3.2 Energy demand outcomes
Figure 1. Impact of energy price reform compared to the Counterfactual scenario, by fuel.

Source: Author’s calculations based on IMACALIM-SAU simulations.



Figure 2. Impact of energy price reforms compared to the Counterfactual scenario, by sector.

Source: Author’s calculations based on IMACALIM-SAU simulations.

3.3 Emissions outcomes

Yet to be finalized.

Conclusions
This paper examines the effect of energy price reforms on the Saudi economy through the lens of a CGE model. Reforming energy prices in regions with administered tariffs could be an effective tool to curb fast-growing energy demand and carbon emissions in Middle East countries (Breton and Mirzapour, 2016). However, ex-post assessments of past policies are not widely presented (Aryanpur et al., 2022). This study provides new insights into the macroeconomic implications of energy price reforms. The overall outcome of energy price reforms shows a net positive impact on main macroeconomic indicators through an improvement in public revenue, investment, and exports. The observed negative impact on household income, resulting in decreasing private consumption, can be mitigated through direct transfers to selected households through recycling the additional revenue. Finally, a significant decrease in carbon dioxide emissions resulted from implemented price reform policies. Therefore, adjusting energy prices prove to be an effective policy in achieving Saudi climate policy targets. Our results inform policymakers of the benefits of price reforms to shape potential future adjustments and design optimal mitigation policies.
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Crude oil	
2016	2017	2018	2019	-1435.647360169213	-1453.8406920237342	-2900.1432407297279	-2853.6885663272351	Natural gas	
2016	2017	2018	2019	-3356.2790621032077	-3579.1006192579798	-5029.553886274507	-4926.9379432024616	Refined products	
2016	2017	2018	2019	-2650.6022739162549	-2646.2041058559171	-4306.329018336206	-4233.6757488519688	Electricity	
2016	2017	2018	2019	-1032.136474995435	-1051.5431491568629	-1239.772934954198	-1191.934504566306	
ktoe




Power Generation	
2016	2017	2018	2019	-4299.2358896393271	-4339.7674656831005	-8914.6581757510394	-8785.8186122331936	Buildings 	
2016	2017	2018	2019	-598.57132523989094	-593.04790027532567	-736.54287545140278	-667.41465966721375	Transport	
2016	2017	2018	2019	-1123.3460377467936	-1072.8691549408304	-1545.618403528596	-1535.6908857737108	Industry	
-2453.5119185580988	-2278.9796255636011	-2278.9796255636011	-2217.3126052738517	AGR	2016	2017	2018	2019	-86.314911136637988	-87.743073434162284	-91.337931034034568	-91.73849950075703	CHM	2016	2017	2018	2019	-1342.9887723245906	-1557.7129343901365	-847.12031582924033	-826.99656251665465	Oth. Industry (NMM, MIN, MAN)	2016	2017	2018	2019	-1024.2082350968703	-1079.5480375709385	-1340.5213787003261	-1298.5775432564403	
ktoe
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