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Abstract:
Electricity consumption in Kenya has averaged 4.6% from 2008/09 to 2017/18 against
Government projection of 13.5%. The supply of electricity has been pegged on
official demand projections resulting in excess supply. In a regulated electricity
market such as Kenya, the wide mismatch between demand and supply raises the unit
cost of power. In the power industry, the amount of power to be produced and the
price per unit are determined before generation commences as spelt out in power
purchase agreements between producers and Kenya Power and Lighting Company
(KPLC), the power buyer. KPLC pays for any excess power produced whether it sells
it or not, and this eventually raises the unit cost of power. There is need for a more
realistic forecast of electricity demand so that supply can be planned accordingly. This
study estimated electricity demand in Kenya between 1985 and 2016 and made
projections to 2035 using ARDL model and time series data. The projections showed
that the demand would grow annually at an average rate of 5.7%. This indicated the
need to re-evaluate the official projection and production plans so as to avoid
overinvestment and overproduction. Matching electricity supply and demand would
eventually bring down consumer tariffs.
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1. Introduction
In Kenya the development blueprint, Vision 2030, identifies energy especially

electricity as an enabler of economic, social and political growth [1]. To increase
access to electricity the government formulated an energy access scale-up programme
to connect one million households to electricity in the period 2008 to 2012 [2]. This
target was met and surpassed slightly with the number of connections having
increased from 924,329 as at June 2007 to 2,038,625 in June 2012 [3] and to
4,890,373 in June 2016 [4]. However, despite this increase in the number of electricity
customers, the per capita electricity consumption increased minimally from
143.41kWh in 2007 to an estimated 180.5kWh in 2016 [5].
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The installed power generation capacity in Kenya increased from 1765MW in 2013
to 2333MW in 2017 while the demand increased from 1354MW to 1656MW over the
same period [4,6]. The installed capacity was growing faster than the demand largely
due to overestimation of demand. Demand forecasting informs and determines the
requisite additional generation capacity. Over-estimation of demand leads to over-
production and high unit costs of power. There is therefore need for an accurate
estimation of the quantum and pattern of future electricity demand growth.

In 2013, the government rolled out an accelerated program to supply over
5000MW+ by 2017. This was based on anticipated demand growth arising from the
implementation of Vision 2030 projects and overall growth in the country [7]. Official
demand forecast projected electricity demand to grow by 13.5% [7]. There concerns
that the forecast could have been exaggerated since power demand averaged only
4.6% from 2007/08 to 2017/18. The overestimation is costly to the Governement of
Kenya and consumers since power generators receive payments for the power that
they sell as well as for deemed energy resulting from non-utilization of their plants
when the off-taker is unable to take more power [9]. The payments are transferred as
costs to the consumers escalating the price of power.

The official demand forecast mainly use an engineering approach and a correlation
factor between GDP and electricity consumption [7]. This end use approach makes a
lot of assumptions and judgements on the consumption patterns of households and is
sometimes based on insufficient data [11]. Its estimates are not reliable. Further, the
role of prices in the demand is not considered as is traditional of such models [12].
Forecasts based on economic models are missing in Kenya. The drivers of electricity
demand in line with economic theory have not been considered in forecasting
electricity demand. This is a gap that this article attempted to fill by estimating the
drivers of electricity demand using econometric methods and making forecasts to
2035.The article also contributed to literature by examining the effects of supply side
constraints on demand for electricity.

1.1. Literature Review
According to [12] a distinction can be made between consumption and demand for

electricity. Electricity demand is the link of economic variables and the quantity of
electricity in Gigawatt hours (GWh) that consumers are willing to purchase at the
going price. It exists before purchase is made. Electricity consumption starts when the
electricity is purchased. Electricity demand indicates the quantities that will be
purchased given certain economic variables, while consumption indicates the
quantities actually consumed. The factors affecting consumption and demand for
electricity vary with economic activity [13]. Consumers of electricity are faced with
either a utility maximization or cost minimization objective [12]. As households
consume electricity they derive utility. Consumption level varies with income. Higher
income may be linked to higher electricity consumption assuming that the consumers
observe the assumptions of preference set ordering and rationality [13]. Firms use
electricity as an input in production. Thus, demand for electricity in firms is a derived
demand [12].

The relevant demand elasticities in any energy analysis relate to output, price and
income A distinction can be made between short and long run price elasticities. The
short run price elasticity shows the immediate and partial response to price changes
when consumers are limited in capital stock change. The long run elasticity provides
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the effects of extended period changes, when consumers can adjust their stocks and
consumption behavior [12].

There are two approaches used in estimating electricity demand: top-down and
bottom-up methods. Bottom-up approach is common in engineering models. Demand
is broken down into small components such as sector and subsector with the focus
being on the end – uses. The overall demand is taken as the sum of this small
components. Bottom up approach do not consider the role of prices as the focus is not
on the transitory phase. The top-down approach is an aggregate analysis of demand
common in economics. It is considered a global approach that looks at the demand for
electricity much like the demand for any other good or service and is grounded on
demand theory. The top down approach has the advantage over the bottom up
approach by capturing the effects of price on demand and inter-fuel substitution [12].

Demand for electricity has empirically been estimated based on the traditional
assumption that demand for a product is determined by price and income, holding
other factors constant. In a study for Turkey, [14] finds electricity demand to be
determined by income and price. This finding is similar to an analysis of 63 countries
by [15] for the period 1998-2008 that finds per capita income and price to be
significant determinants of electricity demand. In Pakistan, [16] find the demand for
electricity in the short run to be determined by previous period electricity demand,
income and changes in price. A later study by [17] for Pakistan finds that a long run
relationship exists, and income, electricity price, number of customers and electricity
appliances to be significant determinants of demand.

Some researchers have considered efficiency in their analysis, [18] identifies
electricity demand for China to be a function of GDP, price, population, structural
changes and efficiency. GDP and population affect demand positively while price,
structural changes and efficiency have a negative effect. The variables determine
demand in the long and short run. In examining the determinants of electricity
demand in Jordan, [19] finds per capita GDP, electricity price and efficiency
significant. GDP affects electricity demand positively while price and efficiency have
a negative effect. The results are consistent with those of [18].

In Africa, [20] finds the determinants of electricity demand for South Africa to be
disposable income and price of electricity in the long run, and GDP and population in
the short-run. [21] in their investigation of aggregate electricity demand in Nigeria
find that electricity use is positively driven by income, population and industrial
sector output. In Namibia, [22] estimate of total energy demand in Namibia by type
(i.e., electricity, petrol and diesel) find electricity price, GDP and temperature to be
significant causes of electricity demand. A later study by [23] also finds real GDP to
be significant in determining Namibia’ s electricity demand. Most of the studies
reviewed [14, 17-22] find income and price inelasticity of demand for electricity, with
price being more inelastic than income. This finding indicates that most consumers
consider electricity to be an essential good.

Studies extend the demand analysis to undertake a demand forecast and compare
the results of their forecast with the official forecast. In Italy, [24] finds the forecast to
be close to the official forecast. On the contrary the study for Sri Lanka by [25] and
the study for South Africa by [26] find deviations between own and official forecast.
This they attribute to use of an end user model in the government forecast and non-
inclusion of price, while [24] indicates the official forecast for Italy is based on a
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macroeconomic model. This could explain the closeness in the forecast in [24] and
official forecasts as the predictions of the regressors is done using available national
statistics and judgement.

The relationship in a demand function is used in forecasting. This is accomplished
by changing the independent variables and determining their effect on the dependent
variable [12]. Changes in the independent variables are based on judgement,
indicators such as growth rates [12], trend method [12, 28] and or a combination of
these methods [12,20,25,27,29]. Scenario analysis are included in the forecasts [20,
25-27], three scenarios are considered in [25,27] and two scenarios in [20,26,29].

From the studies reviewed, the main determinants of demand for electricity are
income, electricity price, and price of alternatives or substitute energy forms. Some
studies reviewed compared their forecasts with the official forecast. The official
forecasts were mostly found to be higher. The review revealed that none of the studies
had critiqued the official demand forecast in Kenya as has been the case in other
countries. None of the studies reviewed considered the impact of supply side
constraints on demand.

2. Methodology
Electricity is both a consumer good as well as an input in production. As an input,

its demand is derived from the demand of output produced [17]. As indicated in [12],
modelling energy demand starts with establishing the link between energy use and
stock of capital equipment. The link is expressed as

Qi ≡ K=1
M RkiAki� (1)

where Qi is the total consumption of fuel i used in k appliances. Fuel used by the
appliance is the product of stock of appliance (A) and utilization rate (R) in kWh. The
stock and utilization rate are given in [12] as

A = f1 p i,pj ,pa , Y,X and � = ����� ,ܻ,ǡ� (2)

where pi is electricity price, pj is price of alternative fuel j, pa is the appliance price,
Y is income or output,Xand Z are other relevant control variables and R is utilization
rate. The total consumption of electricity in kWh is the sum of the product of
consumption of each of the k appliances and the consumption rate. This is represented
as

� = �=1
� ����� (3)

In the absence of information on rate and stock of appliances, electricity demand
could be estimated directly and following Bhattacharyya (2011) the demand equation
takes the form

E = k�pi, pj ,pa , Y,X,Z� (4)

where pi is electricity price, pj is price of alternative fuel j, pa is the appliance price,
Y is income or output, X and Z are other relevant control variables. Following from
equation 1 and specification by Lin (2003) and Alter and Syed (2011) the general
form of the aggregate demand for electricity can be specified as;

Et = eαGDPta Ptb EFtc HtdCt
e DPt

f eα1D1eα�D� eεt (5)
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where E was electricity consumed, GDP was gross domestic product, P was
electricity price, EF was Energy Efficiency, H was hydro inflows, C was total number
of customers, DP was the price of diesel, D1 was dummy variable for connections and
D� was dummy variable for reforms in the sector. The dummy variables were
included to correct for structural changes in the data.

α, a, b, c, d, e, f, α1 and α� were the regression coefficients, ε was the error term
and t was time period.
Taking the logarithm of equation 5
ln Et = α + alnGDPt + bln Pt + clnEFt + dlnHt + elnCt + flnDPt + α1D1 + α�D� + εt

(6)

There are several methods of estimating equation 6 depending on available data.
Where time series data is available most studies use error correction models in
estimation (16,18,20,30,34]. Others use structural time series analysis, two stage least
squares [36], simultaneous equation method [37], Autoregressive Distributed lag
model (ARDL) [21,22], least squares estimation [19] and dynamic models [14,24].

ARDL is particularly appealing due to its ability to work with both stationary and
nonstationary data according to [38], and with small sample data according to [39].
Further, ARDL provides unbiased estimates even when some of the regressors are
endogenous [27]. Since time series data may have structural breaks which introduce
some uncertainty on the variables order of integration, ARDL resolves this problem
by first establishing a cointegrating relationship among the variables, and secondly by
estimating the short and long run coefficients [40].

Equation 6 was estimated using ARDL bounds test for cointegration:
��� �� = �� + �1�1 + ���� + �1�� ��甈1 + ������ᑊ�甈1 + ���� ᑊ�甈1 + �������甈1 +

����ᑊ�甈1 + ������甈1 + �����ᑊ�甈1 + �=1
� ��1�� ��甈�� + �=�

� �������ᑊ�甈�� +

�=�
� ����� ᑊ�甈�� + �=ᑊ

� ��������甈�� + �=�
� �����ᑊ�甈�� + �=�

� �������甈�� +

�=�
� ������ᑊ�甈�� + �� (7)

where α� was a constant, α1 and α� were the coefficients of the dummy variables,
�1…. �� were long run coefficients and β�… β� were short run coefficients. Other
variables were as earlier defined.

2.1. Data type, source and measurement
The article used time series data from 1985 to 2016. The data was sourced from

various sources including KPLC annual reports, Kenya National Bureau of Statistics
(KNBS) Economic Surveys and Statistical Abstracts, World Bank, World
Development Indicators and Kenya Electricity Generating Company (KenGen).

The dependent variable, electricity consumption (E� was the total annual electricity
sales in Kenya collected from KPLC annual reports. The independent variables
included real price of electricity (P� ,based on February 2009, which was collected
from KNBS statistical abstracts and was reported in Kshs for consumption of 200kWh.
Total annual hydro inflows in cubic metre per second (H ) data was collected from
KenGen. Real GDP in Ksh million (GDP ) was collected from World Bank, World
Development Indicators. The total number of customers (C) were the total number of
customers supplied by KPLC as reported in the company annual reports. Real price of
Diesel DP in Ksh/Litre, based on February 2009 prices was sourced from KNBS
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statistical abstracts. Energy efficiency ( EF ) variable calculated by dividing the
constant annual value added by industry in constant (base 2009) Ksh with the total
energy consumption in kilotonne of oil equivalent(ktoe). Total energy consumption
was as reported in the various Economic Surveys of the Kenya National Bureau of
Statistics. The industry value added was collected from the World Bank, World
Development Indicators. Two dummy variables were included, D1 was connections
dummy variable that corrected for structural breaks in GDP and price of electricity in
2003 and was included such that 1985-2002 = 0, and 2003-2016 = 1. The break could
be associated with the second set of reforms introduced by the Government of Kenya
in 2003. D� was dummy variable for the initial electricity sector reforms in Kenya that
unbundled KPLC to set up KenGen, allow for private sector participation in electricity
generation and establish an independent regulator. The dummy variable was included
such that 1985 - 1997 = 0 and 1998 – 2016=1.

3. Results and Discussion
The number of customers and energy efficiency variables were dropped in the

estimation due to high correlation with GDP.

3.1. Summary statistics
Table 1 presents the summary statistic of the variables used in analyzing and

forecasting electricity demand.
Table 1. Summary statistics.

Variable Unit of
measure Source Mean Std.

deviation Min Max

GDP Kshs
trillion

World
Bank 28.43 0.33 27.88 29.09

Hydro inflows Cumecs KenGen 6.72 0.28 6.14 7.35
Electricity
sales GWh KPLC 8.24 0.38 7.57 8.93

Price of
electricity

Kshs /200
kWh KPLC 3.64 0.99 1.90 4.93

Diesel Price Kshs/liter KNBS 3.85 0.92 2.24 5.00

Source: Author’s computation from KPLC, KNBS, World Bank and Kengen data.

3.2. Diagnostic tests
Table 2. Unit root test.

Variable ADF PP KPSS Breakpoint Conclusion
GDPt- Intercept 1.48 1.10 0.75 -1.80 we reject the null

hypothesis of a unit
root, the series are

stationary.

Intercept and
Trend 0.07 -0.44 0.17 -4.96

Ht - Intercept -4.79 -3.97 0.32 -6.21 we reject the null
hypothesis of a unit
root, the series are

stationary.

Intercept and
Trend -5.31 -6.28 0.29 -6.10

Et- Intercept Level 0.36 -0.16 0.75 -3.52 we reject the null
hypothesis of a unit
root, the series are

stationary.

Intercept and
Trend -2.18 -1.70 0.13 -6.08

Pt- Intercept -1.25 -1.25 0.71 -2.68 we reject the null
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hypothesis of a unit
root, the series are

stationary.

Intercept and
Trend -2.39 -2.40 0.14 -6.76

Pdt - Intercept -1.81 -1.76 0.70 -3.45

The series is I(1),
that is stationary at
first difference

Intercept
(Difference) -4.56 -4.62 0.30 -5.81

Intercept and
Trend -0.11 -0.21 0.17 -4.21

Intercept and
Trend 1st
difference

-5.26 -5.26 0.09 -6.04

Source: Author estimates from KPLC, Economic surveys, World Bank statistics and KenGen
data.

Critical levels 1%, 5%, and 10% significance levels are as follows; Intercept ADF
( -3.66, -2.96, -2.62), PP (-3.66, -2.96, -2.62), KPSS (0.74, 0.46, 0.35), Break point (-
4.95, -4.44, -4.19) Intercept and Trend ADF (-4.31, -3.57, -3.22) PP (-4.30, -3.57, -
3.22), KPSS (0.22, 0.15, 0.12) break point; (-5.35, -4.86, -4.61 – Intercept; -5.72, -
5.16, -4.9 - Trend and intercept; -5.07, -4.52, -4.26).

Augmented Dicky-Fuller(ADF), Philips Perron (PP), Kwiatkowski–Phillips–
Schmidt–Shin (KPSS) and Breakpoint unit root tests found all the variable to be
stationary at level I (0), apart from diesel price which was found to be stationary at
first difference I (1). In addition, structural breaks were found to have occurred in
2003 in the case of GDP and price of electricity, and in 1998 in the case of sales and
hydro inflows. This was corrected by the dummy variables D1 and D�.

Table 3. Aggregate demand model Cointegration results.

Description Critical Values F statistics Conclusion

No intercept no
trend model

I(0) I(1)

3.81

Long run
relationship exists
at 5% level of
significance

1.9(10%) 3.01(10%)
2.26(5%) 3.48(5%)

3.07(1%) 4.44(1%)

Restricted
intercept, no trend

I(0) I(1)

13.28 Long run
relationship exists

2.2 (10%) 3.09 (10%)
2.56 (5%) 3.49 (5%)

3.29 (1%) 4.37 (1%)

unrestricted
intercept no trend

I(0) I(1)

5.45 Long run
relationship exists

2.45(10%) 3.52(10%)
2.86(5%) 4.01(5%)

3.74(1%) 5.06(1%)

unrestricted
intercept restrict

trend

I(0) I(1)

5.31 Long run
relationship exists

2.68(10%) 3.53(10%)
3.05(5%) 3.97(5%)

3.81(1%) 4.92(1%)

unrestricted
intercept

unrestricted trend

I(0) I(1)

6.10 Long run
relationship exists

3.03(10%) 4.06(10%)
3.47(5%) 4.57(5%)
4.4(1%) 5.72(1%)
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Source: Author estimates from KPLC, Economic surveys, World Bank statistics and KenGen
data.

The ARDL bounds cointegration test found a long- run relationship exists details of
which are shown in Table 3. The model lag length was retained at 1. This is because
at lag length two the model failed the serial correlation test, while Lag lengths above
three suffered reduced degrees of freedom due to the period of the available data.

Table 4. Stability test results.

Description
LM serial
correlatio

n

Normalit
y

Heteroskedast
icity

CUSUM and
CUSUM of squares Conclusion

No intercept
no trend
model

0.9584 0.000284 0.0266

Not within the
confines of the 5%
significance for
CUSUM test

Diagnostic
tests failed

Intercept no
trend 0.306105 0.7914 0.1489 Within the confines of

the 5% significance
Diagnostic
tests passed

Intercept
with trend 0.9929 0.9375 0.0340

Not within the
confines of the 5%
significance for

CUSUM and CUSUM
of squares test

Diagnostic
tests failed

Source: Author estimates from KPLC, Economic surveys, World Bank statistics and KenGen
data.

The intercept and no trend model at lag 1 passed all the residual and stability
diagnostic tests as presented in Table 4. The tests include the LM serial correlation,
Normality, Heteroskedasticity, CUSUM and CUSUM of squares. The intercept and
no trend model was therefore used for analysis and forecasting of electricity demand.

3.3. Demand for Electricity in Kenya
As presented in the results in Table 5, the short run elasticities were found to be

smaller than the long run elasticities. This could be attributed to the limited flexibility
in the short run compared to the long run. The error correction term was found to be
negative and significant indicating convergence to the equilibrium in the long-run.

In the short run, a 1% increase in GDP increased electricity demand by 0.4% while
in the long run, a 1% increase in the GDP increased demand by 0.82%. The finding is
consistent with economic theory and literature where demand for a normal good is
expected to increase with income. Aggregate demand for electricity is income
inelastic. The finding is consistent with other studies undertaken in Africa [20,21,22]
that found income to significantly determine electricity demand and demand for
electricity to be income inelastic.

Table 5. ARDL estimates of elasticities of demand for electricity in Kenya.

Variable Coefficient
Short run

Constant -7.978***
(2.360)

Electricity Sales (t-1) -0.502***
(0.119)

Hydro (t-1) 0.041**
(0.017)
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GDP 0.410***
(0.114)

Electricity price -0.006
(0.023)

Diesel Price (t-1) 0.064*
(0.031)

Change in Hydro 0.012
(0.014)

Change in Diesel Price 0.006
(0.033)

Connections 0.060***
(0.016)

Reforms -0.056***
(0.018)

Error Correction Term -0.502***
(0.051)

Long run

Hydro 0.081**
(0.040)

GDP 0.817***
(0.077)

Electricity price -0.013
(0.045)

Diesel Price 0.127**
(0.048)

Constant -15.901***
(2.056)

Source: Author’s computation from KPLC, KNBS, World Bank and KenGen data.

Notes: *** indicates coefficient is significant at 1% level; ** indicates coefficient is significant
at 5% level; * indicates coefficient is significant at 10% level. Figures in parenthesis are the
standard errors.

Hydro inflows representing supply side constraints were found to affect electricity
demand in the short and long run. Increase in hydro inflows increased demand in the
next period by 0.04% in the short run. In the long run an increase of 1% in hydro
inflows resulted in an increase in electricity demand of 0.081%. This showed that
supply constraints have the potential to limit demand for electricity resulting in unmet
demand.

Diesel prices were found to positively affect electricity demand in the short and
long run. In the short run a 1% increase in diesel price increased electricity demand in
the next period by 0.06%. In the long run a similar increase of 1% increased
electricity demand by 0.127%. This suggests that diesel and electricity could be
remote substitutes in production. These confirms the suggestion by [12] that
electricity has substitutes. However, the finding differs with that of [22] that found
diesel and kerosene not to be substitutes of electricity in Namibia. This they attributed
to availability and reliability of grid connected power in Namibia. This may not be the
case in Kenya which experienced frequent power outages averaging 19,588 per month
[4].

The results also indicated that consumers were likely to reduce electricity demand
in the short run based on their previous period demand levels. An increase in demand
in the previous period of 1% would reduce demand by 0.5%. Reforms were found to
have a negative effect on demand, decreasing it by 0.056%. This can be attributed to
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the severe drought that followed the reforms, high capital access costs and economic
recession that saw the demand decline for the period between 1998-2001 [41].
Connections strategies and the second set of reforms in the power sector following the
2002 political regime change increased electricity demand by 0.06%.3.4 Forecast of
aggregate demand for electricity in Kenya to 2035

The demand for electricity in Kenya to the year 2035 was projected in three
scenarios viz., the low or pessimistic, the medium or reference and the high or
optimistic.

The forecast followed the estimated demand relationship. The independent
variables were changed to include their future forecasts and used to determine the
dependent variable. The independent variables were forecasted using judgement,
growth rates and trend analysis [12].

The demand for electricity in Kenya to the year 2035 was projected in three
scenarios viz., the low or pessimistic demand, the medium or reference demand and
the high or optimistic demand. The three scenario were in line with [25,27-29] and the
official sector projection by [8,11]. The projections period of upto 2035 was informed
by the official forecast year in [11]. Previous official forecast by the government had
the forecast year being 2033 [8]. The forecast assumptions for the independent
variables were drawn from various sources.

GDP was forecast data was drawn from the Kenya Economic Report [42]. The
projected GDP growths were; 8.1% in 2018, 8.7% in 2019 and 9.5% in 2020 and for
the remainder of the forecast period in the high scenario; 6.4 in 2018, 6.5 in 2019 and
6.7 in 2020 and beyond in the reference scenario; and, 6.0% in 2018, 6.1% in 2019
and 6.1 in 2020 and the period beyond in the low scenario.

Price of electricity was projected to reduce from 15.56KSh/kWh in 2016 to
10.45KSh/kWh in 2035 as proposed by the investment prospectus 2013-2016 [7] in
the high scenario. In the reference scenario the price of electricity was assumed to
increase from 15.56KSh/kWh in 2016 to 16.33KSh/kWh in 2035, the highest
recorded in the available data from 1985. The low forecast scenario assumed retail
tariffs to increase from 15.56 Ksh/kWh in 2016 to 24.64 Ksh/KWh by the year 2024
and to remain at this price to the year 2035. This was as projected by the government
based on the committed generation projects [10].

Hydro inflows were assumed to increase until they reached 2499 Cumecs in the
high scenario. This is the highest inflows recorded in the El Niño period of 2012/13.
The reference scenario assumed a decline to the 35-year average inflows of 857
Cumecs. The low scenario assumed the hydro inflows decreased until they reached
466 Cumecs, the least inflows realized in drought period of 2008/09.

Diesel fuel prices forecast for all the three scenarios were based on the generation
and transmission master plan data that projected the fuel price to increase at an
average rate of 3.69% [11].

In the low demand scenario, the demand was projected to rise from 7,811GWh in
2017 to 18,324GWh by 2035 representing an average growth rate of 4.8%. In the
reference scenario, electricity demand was projected to rise from 7,811GWh in 2017
to 21,655GWh by 2035 representing an average growth rate of 5.7%. In the high
demand scenario, the demand was projected to grow from 7,811GWh in 2017 to
31,735GWh by 2035 representing an average growth rate of 8%. The forecasts are
illustrated in Figure 1.
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Figure 1. Electricity demand forecast for Kenya to 2035.

Source: Author’s estimates from KPLC, KNBS, World Bank and KenGen data.

3.4. Comparison of the forecast in this article with government forecasts
The official government forecasts of electricity demand in Kenya are contained in

the Generation and Transmission Master Plan [11] and the Least Cost Power
Development Plan 2013 – 2033 [8]. Amongst the variables used in forecasting, only
GDP was common between the official forecasts and the forecast in this article. A
comparison of the GDP assumptions indicates minimal difference in the assumption
between [11] and this article assumptions, but higher assumptions in [8]. The assumed
GDP growth rates in [11] were; 6.9% for the reference case, 5.1% for the low case
and 10% for the period beyond 2020 for the vision case. The assumptions in [8] were;
6% for the low case, 10% for the base case and 12% for the high case.

As shown in Table 6 the official forecast is slightly higher in all the three scenarios.
The forecast in [8] is much higher. The forecast was over six times the forecast in this
article at 81,352 GWh in the reference scenario. Thus, the official forecast is
overstated. This is can be attributed to the different methodologies being used to
forecast the demand. The official forecast used an end use model which attempts to
forecast the demand based on the end uses of energy. However, this methodology
requires a lot of base data that may not be available, [11] alluded to having resulted to
assumptions based on less reliable data or more general and deduced assumptions.
This is unlikely with the aggregated approach used in this article as the historical data
is already available. Previous studies [25,26] attribute the deviation between their own
and official forecasts to government use of end user model in the forecast and non-
inclusion of price. Another study that found the official forecast to be overstated is
[14].

Table 6. Comparison of the article growth rates with other forecasts.

Year

Low scenario Reference scenario High scenario
Article
Foreca
st

Lahme
yer
Inter

Republi
c of
Kenya

Article
Foreca
st

Lahme
yer
Inter.

Republi
c of
Kenya

Article
Foreca
st

Lahme
yer
Inter.

Republi
c of
Kenya

2017 7811 10670 13989 7811 10821 15678 7811 11965 16740
2018 8039 11298 15275 8122 11594 17719 8176 13295 19282
2019 8450 11932 16689 8620 12421 20042 8777 14736 22236



Volume 4, Issue 2, 2020 ISSN: 2617-4553
DOI: https://doi.org/10.31058/j.er.2020.42001

Submitted to Energy Research, page 12-16 www.itspoa.com/journal/er

2020 8902 12632 18242 9164 13367 22686 9499 16665 25671
2021 9368 13409 19941 9749 14432 25687 10319 17995 29657
2022 9849 14110 21847 10347 15466 29150 11199 19421 34357
2023 10351 14838 23933 10970 16553 33088 12150 21341 39827
2024 10868 15610 26229 11624 17697 37578 13178 23170 46208
2025 11414 16427 28754 12313 19240 42698 14291 25469 53657
2026 11989 17296 31532 13041 20575 48536 15496 27657 62355
2027 12593 18222 34588 13811 21981 55196 16801 30015 72515
2028 13226 19208 37951 14627 23716 62793 18216 32622 84389
2029 13888 20258 41651 15489 25355 71461 19749 35407 98270
2030 14580 21375 45723 16403 27366 81352 21409 39260 114502
2031 15283 22565 50204 17369 29304 92641 23206 42550 133492
2032 16005 23834 55135 18366 31375 105527 25118 46077 155712
2033 16751 25193 59135 19408 33586 118680 27170 49922 179850
2034 17524 26648 20503 35950 29378 54108
2035 18324 28153 21655 38478 31735 58679
Avera
ge

growth
rate
(%)

4.80 5.60 9.50 5.70 7.30 13.50 7.90% 9.40 16.0

Source: Author’s compilation from own forecast, [11] and [8] forecasts.

4. Conclusions and Policy Recommendation
The results showed the key drivers of aggregate demand in the short run were

lagged electricity demand, lagged hydro inflows, GDP, lagged diesel prices,
connections and reforms. In the long run hydro inflows, GDP and diesel price drive
demand. Electricity demand was found to be a normal good. Its demand increased
with income and decreased with price. Electricity demand was found to be income
inelastic. Supply side challenges of hydro inflows were found to have the potential to
constrain electricity demand creating suppressed or unmet demand in the subsector.

Energy demand was projected to rise at an average growth rate of 5.7%. This was
close to the historical average growth rate of 5%. The projection was lower than the
official forecast in [11] that forecasted an average growth rate of 7.3% and [8] whose
projected growth rate averaged 13.5%. The official forecast was found to be
overstated.

The finding that hydro inflows influence electricity demand in Kenya indicated the
need for the government to address supply side issues and constraints. Measures
aimed at diversifying sources of electrical energy should be intensified to avoid
dependency on hydro generated energy that has resulted in load shedding programs in
the past during drought. The Government of Kenya should also continue with the
customer connections and grid strengthening measures as they reduce suppressed and
unmet demand occasioned by power blackouts and lack of power supply.

There is need to supplement the demand forecast model being used in the Kenya
electricity sector with the one proposed in this article. This will facilitate a
comparison of the results from the end user model and with one based on the
economic study. There is need to review the generation projects investment plans
made in the 5000MW+ investments prospectus using the forecast under [8] to avoid
overinvestment in the electricity sector. Alternatively, KPLC should engage
generators on take and pay contracts instead of take or pay to avoid payment of excess
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generation capacity hence increasing electricity tariff. This section is not mandatory,
but can be added to the manuscript if the discussion is unusually long or complex.
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