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[bookmark: _GoBack]11.5. Energy and the Economy – Other
Overview
[bookmark: _Hlk113468958][bookmark: _Hlk113468266][bookmark: _Hlk113458240]Acquiring a home is arguably the largest decision made by ordinary households, and represents the largest share of their lifetime income. It is, therefore, essential for researchers and policymakers to determine the factors that affect the choices of homebuyers. Evidence in the energy economics literature shows that homebuyers are attentive to energy costs, just like other characteristics of the property. Home prices, for instance, are affected by the type of fuel or heating systems installed in the house and fluctuations in energy prices (Myers 2019). In countries where energy is immensely subsidized, how do homebuyer preferences change due to changes in residential electricity tariffs?  

[bookmark: _Hlk113468980]The objective of this research is to answer two main questions to understand how homebuyers respond to an increase in electricity prices: (1) Do homebuyers prefer smaller housing units when energy prices increase? and (2) how does the response vary across income groups? We investigate the two questions in the context of Saudi Arabia, where the once heavily subsidized energy prices have gradually increased since 2016 in a governmental effort to rationalize consumption and fiscal spending.

Holding everything else constant, we find that homebuyers prefer larger houses when energy prices are low and prefer smaller housing units when energy prices increase. The response of homebuyers to energy prices, however, is not equal across different income groups. We find evidence that the response of lower- and middle-income groups is significantly larger than that of high-income groups when energy prices increase. 

While the impact of tariff changes on electricity demand and the environmental impacts in Saudi Arabia have been modeled in recent studies (Aldubyan and Gasim, 2021; Matar, 2018), we are unaware of economic research studies that study the effect of the electricity tariff change directly on the prices of residential property. The effect of energy costs on home buying decisions, however, has been studied in other contexts. Myers (2019) studies whether homebuyers are responsive to variations in energy prices by comparing oil-heated homes and gas-heated homes in the US and finds that homebuyers are attentive to energy costs. Chegut, Eichholtz, and Holtermans (2016) find that energy efficient homes have a premium over less efficient homes in the Netherlands. Pride, Little, and Mueller-Stoffels (2018) find that energy efficient homes sell for a premium in Alaska, US, compared to less efficient homes. 

Our study contributes to the strand of literature that studies the effect of energy prices on consumer behavior, as well as the literature that addresses the challenges of subsidies reform, especially in Middle Eastern countries (Rodriguez and Flores, 2015; Verme, 2017). We also contribute to the literature on the distributional impacts (with respect to income levels) of energy subsidies. See for example (Giuliano, 2020; Guenette, 2020; Ilyas, et al., 2022; Metcalf, 2019). Our findings also contribute to the to the real estate and urban economics literature that focuses on the impacts of energy expenses on the market for residential properties (Aydin et al., 2020; Brewer, 2022).
Methods
[bookmark: _Hlk113469052]We obtain a rich panel dataset of properties sold between 2011 and 2022 in the Kingdom of Saudi Arabia, made available by the Ministry of Justice (MoJ). We observe the date of transaction, value of transaction, type of property, detailed location, and size of the property measured by its land area. Being able to track the same property over time, we exploit the exogenous nature of the price change to study the effect of Jan-2016 electricity tariff change on the prices of residential property (houses, apartments, and land).
[bookmark: _Hlk113469090]We use OLS regression models with various level of time, location, and property fixed effects to identify the impact of the subsidy change on the price per square meter of properties in different size groups (small properties, medium properties, and large properties). The identifying assumption is that the price change is exogenous and uncorrelated with unobserved time-variant and time-invariant variables of the property. We also construct a proxy measure for income at the neighborhood level in the country using the price per square meter of land in the neighborhood in each year. We then use this measure to construct 3 groups of income levels (low-income, middle-income, and high-income) based on the terciles of this measure in each city in each year. The measure is interacted with size to estimate the response of each income group.


Results
Our results do suggest that the increase in electricity prices caused the price per square meters to decrease proportionally more in larger properties than in smaller properties. This finding indicates that homebuyers are attentive to energy costs, as larger properties are corelated with larger energy bills. The results are robust to different specifications of the fixed effects and to a placebo test in which we use a false intervention period. Using our measure of income, we also find that low-income groups are more significantly affected by the price change as opposed to the middle-income group and high-income groups. This suggests that the price change is regressive.

Conclusions
Energy policy requires understanding of how consumers respond to changes in energy prices. This study investigates how residential consumers respond to electricity tariff changes. We study this effect using a large dataset of housing market transactions in Saudi Arabia. The detailed transactions allow us to construct a panel data in which we track properties within the same neighbourhood. We find evidence that the choices of homebuyers were influenced by the electricity tariff change that took place in 2016. The price per square meter in smaller housing increased proportionally more than the price per square meter in larger units. We also find evidence that low-income homebuyers are more responsive to the price change. These results are relevant to policy makers with regards to the design of subsidies reform policy. 
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