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Abstract 

The New Zealand government introduced strict containment measures in response to the 
Covid-19 virus. We assess the impact of containment measures on wholesale electricity 
demand using the augmented auto-regressive-moving-average model. The study spans the 
period 27 February 2020 to 23 February 2021. Results show that the Alert Level-4 
lockdown had the largest, significant, and negative effect on electricity demand compared 
to other containment level measures. Specifically, Alert Level 4 resulted in a 12 % 
reduction in wholesale electricity demand. Structural breaks in the data are evident as 
containment progressed to Alert Level 1.  
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1. Introduction 

Emergency measures imposed by governments around the world have had massive impacts on 

the energy sector, resulting in dramatic drops in total energy demand. For instance, following 

a New York statewide stay-at-home order in March 2020, the electricity load averaged 22% 

less than during the month of January (Van Vactor, 2020). Load reductions in the 20-30% range 

have also been reported in Italy (Ghiani et al., 2020), and India (Beyer et al., 2020). In response 

to the emergency measures implemented by governments, changes in the daily electricity 

demand is also evident. For example, confinement measures in Australia resulted in an overall 

reduction in total daily load and a dramatic increase in residential demand (Mastropietro et al., 

2020). Electricity consumption has been shown to mirror economic activity and provide policy-

relevant information prior to the release of national aggregate data such as gross domestic 

product (GDP) (Benatia, 2020).  

In New Zealand, sector-level electricity consumption is: industrial 37%, residential 32%, 

commercial 24%, and agriculture 6%.1 With more restrictive containment measures in place, 

we expect residential electricity consumption to increase, and industrial and commercial 

consumption to decline due to work-from-home (WFH) arrangements and business closures. 

We also expect the electricity price to fall since the electricity generated by low marginal cost 

technology can meet the low electricity demand based on the merit-order effect. That is, the 

cheapest form is dispatched first, and the most expensive conventional generation is dispatched 

last (Wen et al., 2020). New Zealand responded to COVID-19 with a strong “go hard, go early” 

approach. Hence, in this study, we seek to answer the following research questions: what is the 

impact of containment measures on electricity demand? How do –containment measures shape 

electricity demand? Is the impact structural? Do containment measures reduce electricity price 

and carbon emissions? Can the reduced electricity price discourage renewable energy 

investment and therefore, delay achieving the New Zealand government’s targets of 100% 

renewable electricity by 2030 and net-zero carbon by 2050? Answers to the above questions 

will provide a good understanding of the electricity market and environmental performance 

under those circumstances. This unprecedented experiment provides insights into underlying 

 
1Retrieved from https://www.mbie.govt.nz/building-and-energy/energy-and-natural-resources/energy-statistics-
and-modelling/energy-statistics/electricity-statistics/ 



patterns of electricity demand. The analysis could also provide a reference for other countries 

on how New Zealand performed in this respect in 2020.  

In this paper we examine the impact of the New Zealand government’s Covid-19 emergency 

measures on wholesale electricity demand. Section 2 describes the data and the timeline of 

three rounds’ of alert levels changes, beginning with Alert Level 4 on March 26th 2020 through 

to the return to Alert Level 1 on February 23rd 2021. Results are presented in Section 3, 

followed by conclusions in Section 4. 

2. Data and Methodology 

2.1 Data 

Data on the wholesale electricity market, provided by the New Zealand Electricity Authority, 

include price, grid-connected generation, grid-connected demand, and HVDC transfers.2 We 

use daily and half-hourly trading period data. Temperature data were obtained from the 

National Institute of Water and Atmospheric Research (NIWA)’s CliFo web access service.3 

Electricity end user data and emissions data were obtained from MBIE.4 To align with the alert 

system introduced in March 2020,  the study spans the period 27 February 2020 to 23 February 

2021.5  There were three periods of restrictive measures: pre-lockdown (27 February 2020 -25 

March 2020), COVID-19 Alert Level 4 (26 March 2020 -27 April 2020), COVID-19 Alert 

Level 3 (28 April 2020 – 13 May 2020), COVID-19 Alert Level 2 (14 May 2020 – 8 June 

2020); COVID-19 Alert Level 1 (9 June 2020 – 8 November 2020), and so on until the late 

February 2021 (see the timeline of alert level changes in Figure 1). Electricity demand in the 

corresponding weekdays and weekends in 2019 and 2020 is used as the baseline incorporating 

seasonal patterns such as increases in electricity consumption in winter to derive percentage 

change in electricity consumption as the dependent variable. We compare electricity demand 

on 27/2/2020 Thursday with electricity demand on 28/2/2019 Thursday to obtain the difference, 

and then divide the difference by electricity demand on 28/2/2019 to derive the percentage 

change on 27/2/2020. Likewise, we compare electricity demand on 1/3/2020 Sunday with that 

on 3/3/2019 Sunday, and similarly for all days in our period of study to obtain the percentage 

 
2 Retrieved from https://www.emi.ea.govt.nz/Wholesale/Dashboards/NMVSIC?_si=db|NMVSIC,s|dmt,v|0 
3 Retrieved from https://niwa.co.nz/climate/our-services/obtaining-climate-data-from-niwa 
4 Retrieved from https://www.mbie.govt.nz/building-and-energy/energy-and-natural-resources/energy-statistics-
and-modelling/energy-statistics/electricity-statistics/ 
5 Alert system overview is available on https://covid19.govt.nz/covid-19/alert-system/alert-system-
overview/#:~:text=Dates%20when%20different%20Alert%20Levels%20came%20into%20force&text=COVID
%2D19%20Alert%20Level%203,59pm%20Monday%208%20June%202020 

https://www.emi.ea.govt.nz/Wholesale/Dashboards/NMVSIC?_si=db|NMVSIC,s|dmt,v|0
https://niwa.co.nz/climate/our-services/obtaining-climate-data-from-niwa
https://www.mbie.govt.nz/building-and-energy/energy-and-natural-resources/energy-statistics-and-modelling/energy-statistics/electricity-statistics/
https://www.mbie.govt.nz/building-and-energy/energy-and-natural-resources/energy-statistics-and-modelling/energy-statistics/electricity-statistics/
https://covid19.govt.nz/covid-19/alert-system/alert-system-overview/#:%7E:text=Dates%20when%20different%20Alert%20Levels%20came%20into%20force&text=COVID%2D19%20Alert%20Level%203,59pm%20Monday%208%20June%202020
https://covid19.govt.nz/covid-19/alert-system/alert-system-overview/#:%7E:text=Dates%20when%20different%20Alert%20Levels%20came%20into%20force&text=COVID%2D19%20Alert%20Level%203,59pm%20Monday%208%20June%202020
https://covid19.govt.nz/covid-19/alert-system/alert-system-overview/#:%7E:text=Dates%20when%20different%20Alert%20Levels%20came%20into%20force&text=COVID%2D19%20Alert%20Level%203,59pm%20Monday%208%20June%202020


change in electricity demand.  

Figure 1 illustrates the percentage change in electricity demand over the sub-periods. The 

horizontal line indicates the average change. Compared to electricity demand in the 

corresponding weekdays and weekends in 2019 and 2020, electricity demand experienced a 

minimal, about 2%, increase on average before the lockdown. A substantial decrease, on 

average approximately 12%, was observed during the Alert Level-4 lockdown due to the 

reduced commercial and industrial activity. From Alert Level 2 onwards, electricity demand 

increased due to the less restrictive containment measures, increased economic activity, and 

increased demand for heating demand due to colder weather.  
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Figure 1. Electricity demand pattern changes relative to baseline (controlled for seasonal effect)  
Notes: Authors' elaboration based on wholesale trends data (Time scale: day), Electricity Authority. The baseline 
is the actual value, for the corresponding weekdays in 2019 and 2020 (e.g. 27/2/2020 Thursday vs 28/2/2019 
Thursday; 1/3/2020 Sunday vs 3/3/2019 Sunday; and so on.). Timeline of alert level changes: ① The pre-
lockdown period: 27/02/2020 – 25/03/2020; ②Alert Level 4: 26/03/2020 –27/04/2020; ③Alert Level 3: 
28/04/2020 – 13/05/2020; ④Alert Level 2: 14/05/2020 – 8/06/2020; ⑤Alert Level 1: 9/06/2020 – 11/08/2020; 
⑥Mixed Alert Levels Auckland 3/ elsewhere 2:12/08/2020 – 30/08/2020; ⑦Alert Level 2: 31/08/2020 – 
21/09/2020; ⑧Mixed Alert Levels Auckland 2/ elsewhere 1: 22/09/2020 – 07/10/2020; ⑨Alert Level 1: 
8/10/2020 – 14/02/2021; ⑩Mixed Alert Levels Auckland 3/ elsewhere 2: 15/02/2021-17/02/2021; Mixed Alert 
Levels Auckland 2/ elsewhere 1: 18/02/2021 – 22/02/2021; Alert Level 1: 23/02/2021 – 26/02/2021. 
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Figure 2 illustrates the weekly and daily electricity demand comparison between 2020 and 

2019. In Figure 2(a), the blue line shows the trend in total national electricity demand for the 

third week entering Alert Level 4 (6/4/2020-12/4/2020) and the red line demonstrates the 

demand for a reference week (8/4/2019-14/4/2019) in 2019. The electricity demand pattern in 

2020 weekdays is similar to 2020 weekends (see blue line). The gap between these lines shows 

the reduction in electricity demand due to the strictest government containment measure – Alert 

Level 4 – lockdown. During the lockdown, most businesses closed except for essential services 

and lifeline utilities. Reduced activities in commercial and industrial businesses decreased 

electricity demand during both weekdays and weekends. Based on electricity statistics 

provided by MBIE, we derived that compared to the same quarter ended in June 2019, 

commercial and industrial reduced consumption by 16% and 11%, respectively. During Alert 

Level 4, people were instructed to stay at home, work remotely if possible and maintain social 

distancing if outside. These government announcements led to an 8% increase in residential 

demand. In April, monthly business electricity demand reduced by 24% compared to 2019; in 

contrast, monthly residential electricity demand increased by 9% compared to 2019.6  

Figure 2(b) shows the daily comparison for a weekday (10/4/2020) and a weekend (11/4/2020) 

of April during Alert Level 4 and a reference weekday (12/4/2019) and a weekend (13/4/2019) 

in 2019. The blue line illustrates the trend in electricity demand on 10/4/2020, a weekday, the 

cyan line is the trend on 11/4/2020, a weekend, the red line for a similar weekday in 2019, and 

the orange line for a similar weekend in 2019. Interestingly, the weekday electricity demand 

pattern coincided with the weekend pattern during the lockdown. The electricity demand 

pattern with morning and evening peaks of weekdays during the lockdown was similar to those 

for a weekend in 2019 because most people stayed and worked at home over the weekdays in 

2020. It was also evident in Wen et al. (2021) in which they found the impact of Alert Level 4 

reduced mobility for workplaces by 82%. The morning peak demand in 2020 was delayed by 

a few hours compared to 2019 weekdays, possibly reflecting less concentrated household 

activity that was common prior to leaving for work and school. There was a significant 

reduction in energy demand in 2020 weekday demand compared to 2019 weekends and 

weekdays. This was probably due to the reduced commercial and industrial loads over the 

lockdown. The gap between the orange line (Saturday, 13/4/2019) and the cyan line (Saturday, 

 
6 Authors’ elaboration based on the Business demand trends and Residential consumption data provided by the 
New Zealand Electricity Authority. Please refer to www.emi.ea.govt.nz for more information. The New Zealand 
Energy Quarterly reported electricity demand fell by 13% in non-essential industries and businesses and rose by 
8% in residential for the period April-June 2020 compared to the same quarter in 2019.  Our findings are consistent 
with MBIE (2020), with monthly data.  

http://www.emi.ea.govt.nz/
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11/4/2020) in Figure 2(b) is the electricity demand used for businesses opening in 2019 but 

closing in 2020, indicating that a large portion of businesses was active during the weekends 

in 2019. The weekly and daily electricity demand pattern changes between the lockdown in 

2020 and the corresponding time in 2019 in New Zealand show similarities to those in Spain 

(Bahmanyar et al., 2020).  
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Figure 2. Electricity demand profile comparison  

Notes: Authors' elaboration based on wholesale trends data (Time scale: trading period), Electricity Authority. 
(a) Weekly comparison for the third week entering Alert Level 4 (6/4/2020-12/4/2020) and a reference 

week in 2019 (8/4/2019-14/4/2019). 
(b) Daily electricity demand profile comparison for a weekday of April (10/4/2020) and a weekend 

(11/4/2020) during Alert Level 4 in 2020 and a reference weekday (12/4/2019) and a weekend 
(13/4/2019) in 2019. 

 
 
2.2 Empirical model 

The autoregressive-moving-average (ARMA) model provides a parsimonious description of a 

stationary stochastic process (Whittle, 1951; Box and Jenkins, 1970). We use an augmented 

ARMA model to examine the impact of alert levels on electricity demand.  
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In Equation (1), the modified ARMA model combining both P autoregressive terms and q 

moving average terms is represented by ARMA (p, q); µ  denotes a constant term and  tε is 

the residual term at t, which is assumed independent and identically normally distributed as 

( )20,N σ ; tElec∆ is the change in electricity demand at t ; which is related to changes in 

electricity demand in previous periods – the first term in the right-hand side of Equation (1), 

and also related to the current residual and the residuals from previous periods – the second 

term tx is a 1 x k vector, representing alert levels and the temperature variable; k is the number 

of alert levels plus one; and β is a k x 1 coefficient vector, estimating the impact of alert levels 

on electricity demand.  

 

2.3 Cumulative sum test 

The cumulative sum test proposed by Brown et al. (1975) and later developed by Ploberger 

and Krämer (1992) is used to check for the presence of structural breaks in the time series of 

the annual growth rate of electricity consumption over the period 27/2/2020 – 23/2/2021. The 

objective of this test is to determine whether the cumulative sum of the partial sequences 

occurring in the tested sequence is too large or too small relative to the expected behaviour of 

that cumulative sum for random sequences. The change rate of electricity demand is estimated 

as a function of its first-order lag with a constant term. Under the null hypothesis, the 

cumulative sum of residuals will have mean zero. If the null hypothesis is rejected, it implies 

the existence of a structural break in the data. 

3. Results and discussion 

3.1 ARMA models results 

The Dickey-Fuller test (Dickey and Fuller, 1979) and the Phillips-Perron test (Phillips and 

Perron, 1988) are used to examine if changes in electricity demand follow a unit-root process. 

The null hypothesis was rejected at 1% level.7We use an autocorrelation function (ACF) to 

find q (cuts off after lag q – MA(q)) and partial autocorrelation function (PACF) to find p (cuts 

 
7 Results of unit root tests are reported in Appendix Table A1. 

1 1
+

p q

t i t i i t i t t
i i

Elec Elec xϕ θ ε β µ ε− −
= =

∆ = ∆ + + +∑ ∑  (1) 
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off after lag p-AR(P)). We find p=1 or 5 and q=1, 2 or 3. Therefore, there are six possible 

ARMA(p,q) models: ARMA(1,1); ARMA(1,2); ARMA(1,3); ARMA(5,1); ARMA(5,2); 

ARMA(5,3).  

Table 1 presents estimation results for each alternative ARMA model.  As expected, the 

strictest containment measure – Alert Level 4 - lockdown has the largest negative impact on 

the percentage change in electricity demand than other containment measures and is 

statistically significant at the 95% level in all models. Alert Level 4 reduced the percentage 

change in electricity demand by 12% compared to that in the pre-lockdown period. The 

magnitude of containment measures effects drops from 12% to 3% at Alert Level 3 in the first 

round, but the effect still is negative but not significant. In the second and third rounds of alert 

level changes, we find no significant effect of more restrictive mixed alert levels (i.e., Auckland 

at Alert Level 3 and elsewhere at Alert Level 2) on change in electricity demand. The evidence 

reflects that business managers and residents gradually learned from experience and handled 

the situation more smoothly under the restricted containment measures. Under Alert Level 2, 

businesses opened, and people could go back to work only if following public health guidance 

and keeping physical distancing, likely boosting electricity demand. After transiting to Alert 

Level 1, there is no restriction on most activities. Business activities could continue 

uninterrupted, resulting in no significant changes in electricity demand. We find no significant 

effects of Alert Level 2 and Alert Level 1 on the change in electricity demand in comparison 

to the pre-lockdown period. The temperature has a small and significant effect on electricity 

demand. A 1% increase in temperature reduces electricity demand by 0.008%.  
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Table 1. The impact of COVID-19 containment measures on changes in electricity demand 
 (1) (4) (7) (10) (13) (16) 
VARIABLES ARMA 

(1,1) 
ARMA 

(1,2) 
ARMA 

(1,3) 
ARMA 

(5,1) 
ARMA 

(5,2) 
ARMA 

(5,3) 
First round       
②Level_4 -11.85*** -11.46*** -12.08*** -11.63*** -11.71*** -11.73*** 
 (2.270) (2.382) (2.118) (2.222) (2.154) (2.150) 
③Level_3 -2.779 -2.620 -2.999 -2.804 -2.764 -2.806 
 (2.616) (2.692) (2.434) (2.550) (2.562) (2.560) 
④Level_2 1.299 1.297 1.115 0.814 0.748 0.778 
 (2.704) (2.831) (2.578) (2.779) (2.724) (2.700) 
⑤Level_1 1.046 1.111 0.894 0.942 1.155 1.156 
 (2.464) (2.583) (2.358) (2.556) (2.485) (2.465) 
Second round       
⑥Level_32 -0.875 -0.830 -1.157 -1.002 -0.961 -1.015 
 (3.026) (3.102) (2.980) (3.128) (2.975) (2.965) 
⑦Level_2 0.364 0.391 0.134 -0.0232 0.149 0.137 
 (3.368) (3.504) (3.242) (3.551) (3.479) (3.436) 
⑧Level_21 -2.474 -2.529 -2.490 -2.615 -2.308 -2.324 
 (3.542) (3.695) (3.390) (3.685) (3.609) (3.576) 
⑨Level_1 -2.477 -2.362 -2.632 -2.545 -2.543 -2.538 
 (2.373) (2.495) (2.296) (2.503) (2.448) (2.427) 
Third round       
⑩Level_32 -3.590 -3.465 -3.474 -3.745 -3.935 -3.989 
 (8.062) (7.544) (6.149) (6.478) (6.991) (6.950) 
┼ Level_21 -2.409 -2.277 -2.868 -2.847 -2.877 -2.889 
 (5.297) (5.476) (5.564) (5.594) (5.730) (5.808) 
       
Temperature -0.00755*** -0.00765*** -0.00740*** -0.00770*** -0.00833*** -0.00826*** 
 (0.00175) (0.00175) (0.00186) (0.00183) (0.00176) (0.00177) 
Lagged AR terms Yes^ Yes Yes Yes Yes Yes 
Lagged MA 
terms 

Yes Yes Yes Yes Yes Yes 

       
AIC 1840.851 1840.809 1835.237 1836.111 1835.932 1837.809 
BIC 1903.161 1907.014 1905.336 1913.999 1917.714 1923.485 
Observations 363 363 363 363 363 363 

Notes: ^Yes denotes variables are included in the model. 
Standard errors in parentheses;*** p<0.01, ** p<0.05, * p<0.1 
Reference category: the pre-lockdown period 27 February 2020 -25 March 2020;  
The first round: 
②Alert Level 4(lockdown): 26/03/2020 –27/04/2020;  
③Alert Level 3(Restrict): 28/04/2020 – 13/05/2020;  
④Alert Level 2(Reduce): 14/05/2020 – 8/06/2020;  
⑤Alert Level 1(Prepare): 9/06/2020 – 11/08/2020;  
The second round: 
⑥Mixed Alert Levels Auckland 3/ elsewhere 2:12/08/2020 – 30/08/2020;  
⑦Alert Level 2: 31/08/2020 – 21/09/2020;  
⑧Mixed Alert Levels Auckland 2/ elsewhere 1: 22/09/2020 – 07/10/2020;  
⑨Alert Level 1: 8/10/2020 – 14/02/2021;  
The third round: 
⑩Mixed Alert Levels Auckland 3/ elsewhere 2: 15/02/2021-17/02/2021;  
┼Mixed Alert Levels Auckland 2/ elsewhere 1: 18/02/2021 – 22/02/2021;  
Alert Level 1: 23/02/2021 – 26/02/2021. 
Akaike Information Criterion (AIC) and Bayesian Information Criterion (BIC) measure the goodness of fit. A 
lower AIC or BIC value indicates a better fit. We also check the significance of the coefficients when selecting 
the best model. For the brevity, we report the significant level. The full results that include 95% confidence 
interval are available upon request. 
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3.2 Cumulative sum test result 

The percentage change in electricity demand  declined over Alert Level 4 and Alert Level 3. 

We use the cumulative sum test to determine whether the decrease in the percentage change in 

electricity demand during the study period is attributed to structural change. Structural breaks 

are evident if the plot of a recursive cumulative sum process breaks its corresponding 

confidence intervals. Figure 3 is the recursive cumulative sum plot of changes in electricity 

demand. The cumulative sum test statistic shows a 5 percent level of significance, indicating 

that changes over the period from 2/04/2020 to 27/05/2020 are structurally significant. 8 The 

occurrence of structural change happened after March 26th 2020, beginning with Alert Level 4, 

indicating that the strictest containment measure resulted in reduced economic activity. 

 

 

Figure 3. Recursive cumulative sum plot of changes in electricity demand 

 

 

 
8 The cumulative sum test result of changes in electricity demand is reported in Appendix Table A2. 
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4. Concluding remarks 

Covid-19 containment measures in New Zealand reshaped electricity demand. Results show 

that the Alert Level-4 lockdown had the largest, significant and negative effect on electricity 

demand compared to other containment measures. The lockdown led to a 12 % reduction in 

electricity demand. The structural breaks associated with the progressive return to Alert Level 

1 are evidenced in the data.  

This study provides empirical evidence on changes in the level and pattern of electricity 

demand due to COVID-19 containment measures. Electricity demand and economic activity 

are obviously correlated and in the absence of evidential data we would expect changes in GDP 

to correlate with changes in electricity demand. 9  Associated with the reduced electricity 

demand, there was 62.5% drop in electricity price compared to 2019 during the Alert Level-4 

lockdown. 10 We conjecture that changes in the merit-order stack could explain this price drop. 

With the drop in demand higher-cost sources of electricity will not be dispatched by the system 

operator, leaving base load sources such as geothermal and low-cost sources such as hydro and 

wind being offered to the market. The disruptive reduction in electricity demand due to the 

COVID-19 outbreak could provide the opportunity to preserve some hydro generation in 

autumn for later use in winter (Mason et al., 2010; Khan et al., 2018; Interim Climate Change 

Commission, 2019). However, based on historical hydro risk curves, the weather was dry from 

May to November (i.e., dry in winter and spring) and demand was high in winter in 2020. Thus, 

compared to 2019, an 11% increase in coal generation and 8% in gas generation was associated 

with decreased hydro generation in 2020. Accordingly, electricity generation emissions 

increased by 11% from 4,923 kilotonnes of carbon dioxide equivalent (kt CO2-e) in 2019 to 

5,445 CO2-e in 2020, mainly from increased coal and gas generation.11 Price was high based 

on the merit-order effect. For example, in June 2020, average electricity price was 64% higher 

than in 2019. 12  Lower electricity prices due to lower demand during the lockdown may 

temporarily discourage renewable energy investment and delay the transition to net-zero 

carbon emissions by 2050. But other important factors, namely seasonal rainfall patterns and 

 
9 GDP data are not generated with temporal granularity, i.e., reported yearly, whereas alert impacts are intra-annual.  
10 Authors’ elaboration based on the wholesale price trends data provided by the New Zealand Electricity 
Authority. Please refer to www.emi.ea.govt.nz for more information. 
11Authors’ elaboration based on electricity and emissions data provided by MBIE. Please refer to 
https://www.mbie.govt.nz/building-and-energy/energy-and-natural-resources/energy-statistics-and-
modelling/energy-statistics/electricity-statistics/ 
12 Retrieved from https://www.emi.ea.govt.nz/Environment/Reports/3UN1KD?DateFrom=20200227 
&DateTo=20210223&EffectiveDt=20150817&RegionCode=NZ&seriesFilter=1,2,3,5,6,7,8,9,10,11&_si=v|3 
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demand, significantly affect the generation mix and carbon emissions in a hydro-dominated 

electricity system. Hence, to achieve the government’s zero-carbon goal, first and foremost, 

we need to solve the dry year problem. Another disruptive change in electricity demand due to 

the COVID-19 outbreak is the transformation in work patterns in the future with people 

working from home. Moreover, regional heterogeneity in electricity demand exists since alert 

levels have been applied to regions differently. Both of them are expected to change the shape 

of electricity demand, which raises the interest to be considered in future research. 
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Appendix 

Table A1. Results of unit root tests 

Variable Changes in electricity demand 
Dickey-Fuller test -5.571*** 
Phillips-Perron test -5.334*** 

Notes: ***1% level of significance; **5% level of significance, *10% level of significance. 

Table A2. Cumulative sum test of changes in electricity demand 

Period Statistic Test statistic 1% critical 
value 

5% critical 
value 

10% 
critical 
value 

27/2/2020 - 
23/2/2021 

Recursive 2.246*** 1.143 0.948 0.850 

Notes：***, **, and * denote statistical significance at the 1%, 5 % and 10% levels respectively.  
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