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Overview
[bookmark: _Hlk113531934]Saudi Arabia has reformed electricity prices several times since 1984 in an attempt to improve energy efficiency and rationalize consumption while keeping electricity affordable to end users. The relatively low electricity prices in Saudi Arabia have caused a gradual growth in electricity consumption. This study first reviews the history of changes to electricity prices in the Kingdom. There is not a unique publicly available source providing broader information about the evolution of Saudi electricity prices covering all the country sectors. Therefore, the study first aims to shed light on how electricity prices evolved in the Kingdom, investigating its changes across consumer types. It then contextualizes the data by detailing the process of data breakdown by consumption slab. The study utilizes the newly collected price data to model electricity consumption by the government sector at a regional level. 

Methods
[bookmark: _Hlk113531987]Collecting data from different sources, the study highlights the change in the growth rate of Saudi electricity prices over time across the sectors. Data sets were built for the analysis covering tariffs in detail with a breakdown of consumption slabs. The historical electricity price changes with the major end-use sectors data classification have been compiled and summarized into residential, commercial, agricultural, industrial, government, healthcare, private education and charitable institutions. The first part of the study determines only years where electricity prices have changed. The second part covers the more detailed information and separates sectors by tariff segment and consumption slab. The related sectors such as charitable societies and mosques, educational institutions and private hospitals have been combined into one data group for the analysis. The procedure to classify consumption slabs have different stages, i) define the information that can be collected in the data model, ii) divide the consumption into 11 slabs by 1000 kWh difference, starting from 1-1000 kWh segment to >1000 kWh segment, iii) detail the time-period of the price data by month to demonstrate the changes. After having the sector-specific data set, the region-specific government sector electricity consumption will be modeled utilizing cutting-edge econometric estimation techniques. The Augmented Dickey-Fuller (ADF) unit root test will be used to examine the stationarity properties of the variables (Dickey and Fuller, 1981). The cointegration tests developed by Engle and Granger (1987), and Pesaran and Shin (1999) will also be utilized to determine if there are long-term relationships between the variables. Different estimating approaches will be applied to uncover the connections between the variables. In particular, the General to Specific (GETS) modeling technique (Doornik and Hendry, 2018, inter alia), and the Structural Time Series Modeling (STSM) approach (Harvey, 1989) will be used.
Results
Data breakdown results showed that the electricity prices in Saudi Arabia vary according to the consumption segment/slab and the consumer type. Prior to 1984, different electricity prices were used across the regions of Saudi Arabia. It then indicated that on November 23, 1984, the government introduced new tariffs that were consistent across the Kingdom, distinguishing between two different sectors: industry and non-industry (ECRA 2008). Changes in these tariffs occurred in 1985 in the residential, commercial, and government sectors (which this study focuses on to apply regional level estimations), and remained the same for seven years to 1992, followed by another change in 1995 that remained for five years. Based on the compiled data, a new tariff structure was then introduced in April 2000, with a second minor change in October of the same year. By the end of 2000, the new tariff structure distinguished three different sectors (ECRA 2008). The three price categories were applied and unified for each of the following consumer groups: i) Residential, commercial, and government ii) Agricultural, mosques, and charitable societies iii) Industrial, medical facilities, and private educational institutions.
In 2010, a new tariff structure was implemented that affected the government, commercial, and industrial sectors. This new structure introduced separate tariffs for the commercial and government sectors, which were no longer tied to the residential sector. 
Electricity consumption increased gradually in annual basis, while increases to electricity tariffs occurred again at the start of 2016 as part of a wider energy price reform program. The new tariffs for the residential sector, agricultural sector, and mosques and charitable societies were divided into four segments. Conversely, the governmental, hospital and industrial sectors were given one tariff for any quantity of consumption (Akhbaar24 2015). 
Saudi Arabia launched new energy price reforms on January 1, 2018, in accordance with Saudi Vision 2030. These included electricity price reform, with the following key goals:
· To improve the government’s fiscal position
· To incentivize modest consumption
· To promote a sound investment model in industries
· To redistribute benefits to target segments
(Fiscal Balance Program 2018)
In addition, the government implemented a value-added tax (VAT) with a standard rate of 5 percent that is imposed on goods and services such as water, electricity, and gas. VAT then increased by an additional 10 percent in 2020, totaling 15 percent (Arab News, 2022). 
The residential sector experienced a steep increase in electricity prices in 2018. The price increase also occurred in the commercial and agricultural sectors. While governmental, industrial, charitable societies, private hospitals and educational sectors remained the same (SEC 2018). In this study, the compiled data sets determine the years where the price changed multiple times, where the prices of two waves, including the last increase, were applied in the analysis. The model will uncover the region-specific price and income elasticities for electricity demand by the government sector. Then utilizing the estimated models, the study aims to make electricity demand projections/forecasts until 2030 for regions.
Conclusions
The purpose of this study is firstly to produce a model data set to serve as a unique publicly available source for the evolution of electricity prices in Saudi Arabia by consumer types. Combining data from different sources, a price data set for electricity ranging from 1984 to 2022 has been generated for further analysis. In addition, the consequences of two price waves, on electricity consumption across sectors during the years 2016 and 2018, have been analyzed. Moreover, considering Covid-19, the sector-specific impacts on electricity consumption have also been investigated. The created data set will be utilized to model the government sector electricity consumption at a regional level. The output of the study will cover the estimated models and projections/forecasts based on those models. The results of the study could be used in policy-making decisions related to overall and region-specific government sector electricity consumption.  
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