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Abstract

This study investigates the impact of reforms on investment in Tanzania’s
power sector. The data from 1989 to 2020 were collected and analyzed using
the Autoregressive Distributed Lag Model (ARDL) and paired-sample t-tests.
It was determined that, as a result of government sponsorship, capacity growth
and electricity connectivity as a measure of investment had increased mod-
estly after reforms. The results appear to contradict laissez-faire and privati-
zation theories, which attributed the increase primarily to private investment.
The liberalization law, competition, and commercialization as the reform poli-
cies were found to be statistically significant and positively affecting invest-
ment. Thus, regardless of ownership form, we recommend that the govern-
ment prioritize these reform policies for improved investment in the sector.
Second, to bridge the infrastructure deficit and ensure long-term secure supply,
both the public and private sectors should be encouraged to make invest-
ments. The value of these findings extends beyond Tanzania to other coun-
tries that are struggling to formulate or reformulate their reform programs as
it suggests that if prudently managed the public sector can as well improve
investment.
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1. Background

In Tanzania (the then Tanganyika) electricity was introduced by Germans in
1908. In 1931, the public electric facilities were privatized to Tanganyika Electric
Supply Company Ltd and Dar es Salaam and District Electric Supply Company
Ltd. To overcome the private sector’s limitations in increasing access, in 1964 the
two companies were merged to form the incumbent Tanzania Electric Supply
Company Ltd (TANESCO). In 1975 the government acquired all of TANESCO’s
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shares, transforming the company into an effective state monopoly. The move
was premised on the assertion that the power sector is too important socially,
politically, and economically to be left to the private sector. Until the early 1980s,
the sector performed well, and the government was the primary source of fund-
ing.

Nevertheless, by the late 1980s, investment in the power sector began to dete-
riorate due to the government’s inability to fund the sector sustainably. The
challenge was triggered among others by the 1970s economic crisis, the collapse
of the East African Community, and the Tanzania-Uganda war. By the 1990s
the power system in Tanzania had become dysfunctional and unable to meet the
rapid demand expansion for the rising population and the economy. The supply
was persistently unstable, inadequate, and insecure endangering the socio-eco-
nomic fabric of the nation as it led to considerable economic and welfare loss
(Godinho & Eberhard, 2018). Thus, after a long period of state monopoly, in the
1990s the government embarked on the sectoral institutional and structural re-
forms.

Like most reforming countries, Tanzania adopted a standard reform model
which entails the introduction of liberalization law, independent regulation,
independent power producers, unbundling, corporatization, commercialization,
energy fund, privatization, and competition (see Lee & Usman, 2018; Yang &
Urpelainen, 2019). The reforms were underpinned by market-oriented theories
such as the /laissez-faire and privatization theories. These theories combined
contend that private ownership and competition improve performance and in-
vestment in the sector. With many electricity buyers and sellers, the new mar-
ket structure was anticipated to mimic a perfectly competitive market. The fu-
sion of market mechanisms in the sector was thus hoped to jump-start the per-
formance and maximize societal welfare (Lee & Usman, 2018; Gratwick & Eber-
hard, 2008). It was also thought that increased private investment would help to
close service delivery gaps and relieve pressure on government resources (World
Bank, 2017).

In 1992, Tanzania promulgated the first national energy policy to liberalize
the sector. Except for unbundling, Tanzania has attempted to implement almost
all elements of the standard reform model (see Appendix 1). Notwithstanding
the promises that the reforms would address capacity shortages and investment
constraints, it appears that the results have fallen short of expectations. It is thus
generally hypothesized that the reforms in Tanzania did not statistically signifi-
cantly affect investment positively. This study attempts to explore the extent to
which the reforms had improved investment in Tanzania and whether the surge
(if any) can be directly linked to the reforms. The remaining sections are orga-
nized as follows. Section 2 presents the experience from reforming countries; Sec-
tion 3 articulates the research methodology whilst Section 4 discusses the find-
ings of the study. Section 5 concludes the study by synthesizing reform policy

recommendations and section 6 is an acknowledgement.
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2. Reforms’ Experience

In the 1990s, an insecure power supply was one of the vexing problems that
faced nearly most developing countries. The reforms were mooted to solve this
problem by promoting private investment and competition. In most countries,
attracting private investment was a top priority of reforms and thus perhaps a
more reliable measure of the reforms’ success (Jamasb, Mota, Newberry, & Pol-
litt, 2005; Bergara et al., 1998). Theoretically, in most developing countries the
reforms were hoped to fix the problem of underinvestment in the sector. It re-
mains unclear the extent to which these initiatives have solved this challenge in
Tanzania. Several studies have so far attempted to investigate the effect of re-
forms on investment but with varying results.

In the context of capacity growth, Balza et al. (2013) and Jamasb et al. (2005)
for instance found that in Pakistan, Chile, and Argentina respectively the re-
forms led to an increase in installed capacity. Applying Fixed Effect (FE) and
Random Effects (RE) Models on data over 35 years from 55 developed and de-
veloping countries, Erdogdu (2014) learned that the reforms led to self-suffi-
ciency in supply. In contrast, Tankha (2017) and Quiggin (2014) determined
that in Brazil and Australia respectively, privatization and liberalization laws did
not boost private investment leading to severe service quality problems. Deploy-
ing FE Model for OECD countries, Parker et al. (2002) realized that privatization
and an efficient regulation increase generation capacity and lead to higher la-
bour productivity. In contrast using the FE Model on a dataset from 1985 to
2000 from 51 developing countries, Zhang, Parker and Kirkpatrick (2005) estab-
lished that privatization and regulation on their own do not increase the capacity
or improve labour productivity. Aminu et al. (2014) and Ashong (2010) also re-
vealed that in Nigeria and Ghana respectively the reforms did not increase gen-
eration capacity but only facilitated a transfer of people’s collective wealth to a
few elites.

In Oman, Albadi (2017) discovered a lack of sustainable capacity growth and
improvement in the energy mix after the reforms. Using the FE Model on a da-
taset from 1980 to 2001 from 28 developing countries, Cubin and Stern (2006)
ascertained countries with strong regulatory systems attract investment sustain-
ably at a lower cost and. Similarly, Bergara et al. (1998), links an increase in pri-
vate investment to the existence of credible institutional factors. In Australia
Quiggin (2014) spotted that the reforms did not promote efficient investment
and suggest that the only sensible way to address critical infrastructure crises is
through the public sector. In support of this stance, Hall and Nguyen (2017)
discovered a significant growth in capacity and electricity access even in a pre-
dominantly publicly-owned sector.

After privatization in the UK, Victor and Heller (2008) saw a 25% increase in
generating capacity. Deploying the Generalized Least Squares Model (GLS) for
data from 28 Latin American countries, Balza et al. (2013) determined that in

Chile the installed capacity, labour productivity, service coverage, and profitabil-

DOI: 10.4236/0jbm.2021.96158

2836 Open Journal of Business and Management


https://doi.org/10.4236/ojbm.2021.96158

J. Andilile, S. M. Kapaya

ity had improved after the reforms. Using the FE Model on a dataset from 1985
to 2000 from 51 developing countries Zhang et al. (2008) detected that privatiza-
tion and regulation on their own do not increase capacity and labour productiv-
ity. Zhang et al. (2005) saw that the introduction of independent regulation and
competition before privatization leads to higher electricity generation capacity.

One of the ultimate goals of the reforms in developing countries was to acce-
lerate and deepen electricity connectivity particularly to the poor (Jamasb et al.
2014). Davies, Wright and Price (2006) therefore suggest that the success of the
reforms, therefore, should be judged by the extent to which it benefits the poor.
Studies such as Jamasb et al. (2005) uncovered that after the reforms the electric-
ity connectivity in 115 sampled developing countries had increased. Equally,
Nepal (2013) and Eberhard and Godinho (2017) noted that in Latin America,
electricity connectivity had improved in the post reforms. In Chile, Fisher, Gu-
tierrez and Serra (2004) noted that reforms led to a significant increase in access
to electricity, especially in rural areas.

Studies (Bastos & Abdala, 1996; Jamasb et al., 2005) also found that privatiza-
tion in Chile and Argentina lead to a significant advance in service coverage and
quality. Using OLS Model with data of over 32 years from 100 countries, Der-
tinger and Hirth (2019) uncovered that the reforms had increased electricity
access, but did not solve the problems of the system losses. In developing coun-
tries studies (Cubbin & Stern, 2006) attach the introduction of privatization,
competition, high-quality regulatory governance, and liberalization law with in-
creased generating capacity and service penetration. Applying the FE and RE
Models on data from 1989 to 2009, the World Bank (2011) also determined a
substantial increase in access to electricity following the introduction of inde-
pendent regulation in 20 developing countries.

Surprisingly, Estache et al. (2009) associate the introduction of independent
regulation in developing countries with the reduction in access rates. Likewise,
Bhattacharyya (2006) and Sihag et al. (2007) discovered that in the State of Oris-
sa in India the reform policies such as led to a decline in access rates. In Nigeria,
Idris et al. (2013) saw a decline in electricity connectivity, especially that after the
reforms access to electricity had declined especially to the poor. In Sub-Saharan
Africa, the World Bank (2017) detected that after the reforms the connectivity
did not increase significantly particularly in rural areas. In Kenya and Uganda,
Karekezi and Kimani (2002) observed that the reforms did not improve access to
electricity significantly, particularly to the poor rural.

Tanzania started the reforms in 1992. The initial studies however suggest that
despite the reforms, the sector still suffers from infrastructure deficits, low access
particularly in rural areas, and weak financial condition (World Bank, 2017).
Similarly, the IMF (2016) attests that, despite concerted efforts to improve rural
electrification, access to electricity in Tanzania still lags behind the low-income
countries although in line with the average of East Africa. Jamasb et al. (2015)

conclude that in most developing countries reforms have failed to correct the
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chronic challenges of underinvestment which leads to persistent sectoral under-
performance.

The empirical findings above reveal mixed results demonstrating that there is
no one size fits all reform model and that country-specific factors matter. This
study sets a blueprint for evaluating the impact of reforms in Tanzania. Previous
studies had some limitations that need to be addressed. From a theoretical stand-
point, Sen et al. (2016) admit that so far there is no universal theory that guides
the reforms. This study, therefore, adopted the laissez-faire and privatization
theories both of which origin is accredited to Adam Smith (1776), who contend
that private ownership and competition improve efficiency and maximize so-
cietal welfare. The self-interest entrenched in private ownership thus becomes
the driving force for an economic agent to operate efficiently while competition
turns out to be the regulator of economic activities. The theory is however chal-
lenged on the basis that even competitive markets are inherently imperfect and
prone to failure due to externalities, monopolistic actions, and information asym-
metry (Mayson, 2013).

The reforms were driven by the assumption that the public sector is inefficient
because management pursues political goals rather than maximizing efficiency.
It was hoped that privatization would improve performance by making the sec-
tor less subject to political opportunism (Lee & Usman, 2018; Nepal & Foster,
2015). So far however there is no conclusive theoretical consensus on the eco-
nomic gains of reforms as recent international experience suggests that even in
the highly liberalized markets, private ownership and competition are still li-
mited leading countries to continue to suffer from supply crises (Govinda et al.
2015; Yang & Urpelainen, 2019; Jamasb et al., 2016; Siami-Namini, 2017). This
revelation widens the theoretical gap as it defeats the assertion that links change
in ownership from public to private ownership with improved performance. This
study attempts to bridge this gap by assessing the relevance of these theories to
Tanzania.

Empirically, there is so far, no agreement about the economic benefits of re-
forms (Govinda et al., 2015; Jamasb et al., 2016; Yang & Urpelainen, 2019). There
is thus evidence gap as results from reforming countries are mixed. Methodo-
logically, most of the previous studies were based on the Generalized Method of
Moment models and a panel dataset. This study uses the time series dataset
modelled using the recently developed Autoregressive Distributed Lag (ARDL)
model. In Tanzania, it appears that the reforms have not significantly improved
investment thus defeating the originally intended goal. Mwandosya (2013) indi-
cates that despite the reforms, the outcomes in Tanzania are not well known.
Scholars (Besant-Jones, 2006; Lee & Usman, 2018) suggest that the best way to
assess the impact of reforms is at the country level. Our observation is that there
is still considerable uncertainty about the impact of reforms on investment, ne-
cessitating more research. We thus attempted to fill this gap by quantitatively
studying the impact of reforms in Tanzania using capacity growth and electricity
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connectivity as proxy measures of investment.

Overall, this paper seeks to answer the question of whether the reforms in
Tanzania have increased investment and whether the surge (if any) can be di-
rectly related to the reforms. To the best of our knowledge, such analyses are
very limited in Tanzania. This study thus presents the theoretical and empirical
evidence that unravel the existing hiatus between the theory and practice of the
reforms by reflecting on Tanzania. The findings of this study will be of value to
Tanzania and beyond in several ways. First, policy lessons will aid policymakers
in reforming their power sectors with new and advanced knowledge about the
reforms. Secondly, it will give scholars and researchers new insights and the dy-
namics of the reforms. Third, it will help the general public understand the
progress and outcome of the reforms in Tanzania. The next section discusses the

methodology deployed in this study.

3. Data and Methodology

We used data from 1989 to 2020 separated into pre (1989-2005) and post the re-
forms period 2006-2020). The year 2006 was used as the baseline for after the
reforms as in Tanzania meaningful reforms only began when Energy and Water
Utilities Regulatory Authority (EWURA) became operational in 2006. The year
2020 was the last year for which data were available at the time of research. To
ensure data quality limited data sources with legal custodianship and mandates
to publish them including TANESCO, Ministry of Energy, EWURA, National
Audit Office, and National Bureau of Statistics were considered.

The paired sample t-test and ARDL model were deployed in the analysis. The
paired sample t-test was used to measure whether there is a significant difference
in mean values as computed by STATA 13 between pre and post reforms pe-
riods. The ARDL model was applied to determine causality effects and cointe-
gration between variables. The model is suitable for small samples, addresses ade-
quately the problems of autocorrelation and endogeneity among variables and is
applied when the dependent variables are of the order I(1) and the rest of the va-
riables are either I(1) or (0) or both. This model is analogous to those used in
previous studies (Zhang et al., 2008; Polemis, 2016; Jamasb et al., 2016).

We performed the stationarity test and determined the appropriate lags using
the Augmented Dickey-Fuller (ADF) Unit Root Tests and Akaike Information
Criterion (AIC) respectively. The cointegration between variables was analyzed
using the ARDL Bounds testing approach. The coefficients of variables, serial
correlation, the function of form, normality and heteroscedasticity and parame-
ters stability tests were both done using MICROFIT Software 5.5. The software is
one of the most powerful menu-driven time-series econometric packages cur-
rently available with a range of diagnostic and non-nested tests that are not rea-
dily available in other packages.

Independent variables used conform to the standard reform model. Unbun-

dling was excluded as is yet to be implemented in Tanzania. The IPP was blended
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Table 1. ADF unit root tests results.

into privatization as they occurred concurrently hence difficult to separate their
effects. The independent variables were ranked between 0 and 4 depending on
the level of progress from the ideal competitive market in line with Erdogdu
(2013). The measurement variables were defined as follows:

Capacity Growth (CGY) reflects the investment in system expansion per an-
num to meet the growing demand. It is calculated by dividing the net change in
the current year’s installed capacity by the preceding year’s total installed capac-
ity. The increase means improvement.

Electricity Connectivity (ECY) represents a proportion of the population con-
nected to electricity. It is calculated by dividing the number of households con-
nected to electricity or metered times the average number of persons per house-
hold by the total population. This study used 4.6 people per household in line
with NBS (2020). The increase in connectivity implies improvement.

These variables were selected for several reasons. First, they were the main driv-
ers of the reforms in most countries. Second, previous studies (Zhang et al., 2008;
Kapika & Eberhard, 2010; Wooders et al., 2014) used similar variables though in
a piecemeal fashion. Third, they are consistent with the World Bank’s (2009) in-

dicators for measuring performance in SSA.

4. Results and Discussion

The study findings and discussions are founded on the ARDL and t-test results

for capacity growth and electricity connectivity. The integration between va-

riables was estimated using the F-Statistics for each performance indicator.
Table 1 suggests that the variables are integrated of order I(1) and become

stationary at their first differences making the use of the ARDL Model plausible.

At Level At First Difference
Variables No Intercept, Intercept, Intercept, No Intercept, Intercept, Intercept, Remarks
No Trend No Trend Trend No Trend No Trend Trend
CG 1.78230 —0.15063 —2.74350 —2.72500 —3.58030 -3.51040 I(1)
EC 2.86850 1.79060 -0.17108 -1.16670 —1.74360 —2.21450 1(1)
LL 0.81650 0.17310 -1.51470 —-3.60560 -3.93510 —4.32620 1(1)
IR 0.93831 -0.47173 -1.87810 -3.60560 —4.29200 —4.19340 1(1)
COM 1.03240 -0.57934 -3.57830 -3.60560 —4.29200 —4.19340 1(1)
EF 1.11630 —-0.00000 -1.96380 —2.54960 -2.92170 —-2.88860 1(1)
PRIV 0.43004 —-1.81300 -1.29750 -3.60560 —3.98860 —4.39630 1(1)
COMP 0.43916 —1.74190 —1.40240 —-3.60560 —3.98860 —4.32100 1(1)
Critical Values —-2.96650 -3.57310 -2.97060 -3.57960
Source: Author’s Computation using MICROFIT 5.5.
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Table 2. Bound tests for cointegration.

Table 2 shows that the integration results estimated using the F-Statistics for
each performance indicator are fairly higher than the tabulated Critical Up-
per-Bounds values of 4.54 at a 99% level of significance. Thus, the null hypothe-
sis of no co-integration among variables is rejected.

The paired sample t-test results in Table 3 indicate that there is a significant
difference in mean values between before and after the reforms for capacity
growth and electricity connectivity. In this case, the null hypothesis that the re-
forms had no statistically significant positive impact is rejected since p < 0.05.

4.1. Reforms and Capacity Growth

Table 4 presents the ARDL results for the measurement variables. Our review
revealed that after the reforms 7nstalled capacity had modestly increased. The li-
beralization law, commercialization, and competition are statistically significant
affecting the capacity growth positively. The coefficient of the independent reg-
ulation is positive a/beit not statistically significant whilst privatization policy is
negative and statistically significant. The negative coefficient may be explained
by the fact that most of the private sector’s capacity was procured on an emer-
gency basis during droughts and retired when hydrological conditions im-
proved.

Limited private sector responsiveness in Tanzania can be associated with sec-
toral governance challenges manifested by weak institutional, regulatory, and
legal frameworks, the trust deficit between the government and private sec-
tor-IPPs, and underpricing of the electric service. Godinho and Eberhard (2018)
link the outcome to incomplete reforms evidenced by little progress in intro-
ducing and enforcing the reforms’ best practice. From the results, we can there-
fore infer that though the capacity has grown after the reforms, the growth came

from government funding rather than private capital. The most important policy

Dependent Variable. F-Statistic [Prob.] 99% Conclusion
1(0) I(1)
DCG 8.0806 [0.057] 3.267 4.54 Cointegration
DEC 7.953 [0.058] 3.267 4.54 Cointegration
Source: Author’s Computations using MICROFIT 5.5.
Table 3. Paired samples test for dependent variables.
Paired Differences T Df Sign (2-tailed)
Variables Mean Std Std. Error 95% CI of the Difference R::l:lr(l)(s
Deviation =~ Mean Lower Upper
PRE_CG - POST_CG 778.00 1.55 42.90 684.00 871.00 18.12 12.00 0.0000 Reject
PRE_EC - POST_EC 0.07 0.42 0.01 0.04 0.09 5.70 12.00 0.0000 Reject

Note: CG = Capacity growth, EC = Electricity connection. Source: Author’s computations based on STATA 13.
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Table 4. ARDL output for capacity growth.

30 Observations used for estimation from 1989 to 2020

Regressor Coefficient Standard Error T-Ratio [Prob.]
CG(-1) 1.60190 0.28159 5.68860 [0.000]**
CG(-2) —1.14360 0.34468 -3.31790 [0.007]*

LL 244.66990 75.49570 3.24080 [0.008]***
LL(-1) —42.76770 37.31050 —1.14380 [0.277]
IR 117.81270 87.26670 1.35000 [0.204]
IR(-1) 290.57970 70.13960 4.14290 [0.002]***
COM 142.59580 68.94530 2.06820 [0.063]*
COM(-1) 96.70990 69.83840 1.38480 [0.194]
EF -297.99510 84.66690 -3.51960 [0.005]%**
EF(-1) 33.19740 90.76470 0.36575 [0.721]
EF(-2) —289.81060 103.69620 —-2.79480 [0.017]**
PRIV -301.21050 127.54170 -2.36170 [0.038]**

PRIV(-1) -354.02510 134.14640 -2.63910 [0.023]**

PRIV(-2) —410.08980 135.59030 —-3.02450 [0.012]**
COMP 373.79800 143.10000 2.61210 [0.024]**

COMP(-1) 242.69650 133.40820 1.81920 [0.096]*
COMP(-2) 325.33090 84.05260 3.87060 [0.003]***
CONSTANT 170.95250 82.07060 2.08300 [0.061]*
R-Squared 0.99305 R-Bar-Squared 0.9823
S.E of Regression 62.7752 F-stat. F(17, 11) 92.3968 [0.000]
Mean of Dep. Var. 899.579 S.D of Dep.Var. 471.821
RSS 433348 Equat LL ~147.14
AIC -165.1401 SBC -177.45
DW-statistic 2.2869

F-statistic 95% LB 95% UB 90% LB 90% UB
4.6564 3.0144 4.5077 2.4978 3.7886

W -statistic 95% LB 95% UB 90% LB 90% UB
32.5949 21.0801 31.5538 17.4845 26.5202

Diagnostic Tests

Serial Correlation, CHSQ(1) = 1.5857 [0.208]: Lagrange multiplier test of residual serial correlation

Functional Form, CHSQ(1) = 0.027928 [0.867]: Ramsey’s RESET test using the square of the fitted values

Normality, CHSQ(2) = 2.3570 [0.308] Not applicable: Based on a test of skewness and kurtosis of residuals

Heteroscedasticity, CHSQ(1) = 0.24858 [0.618]: Based on the Regression of Squared Residuals on Squared Fitted Values

Source: Author’s Computations using MICROFIT 5.5. Note: ***, ** and * denote 1%, 5% and 10% level of significance respective-
ly.
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implication of the results is that if prudently managed the public sector can as
well improve the performance. Second, improved sector governance, strong li-
beralization law, effective commercialization, competition and independent reg-
ulation are necessary for improved performance and attracting private invest-

ment sustainably (Figure 1).

4.2. Reforms and Electricity Connectivity

In our review, we have also uncovered that after the reforms the electricity con-
nectivityhad increased.

Table 5 depicts that the liberalization law and energy fund are statistically
significant affecting the connectivity positively. The coefficients for privatization
and competition are positive though not statistically significant. The results fur-
ther show the coefficients independent regulation and commercialization are
negative though not statistically significant. This suggests that the two policies
exerted a negative influence on electricity connectivity. The overall results ap-
pear to concur with early findings (Eberhard & Godinho, 2017; Dertinger & Hirth,
2019).

The findings, however, seem to contradict previous research (Idris et al., 2013;
Estache et al., 2009; Sihag et al., 2007) that the reforms do not improve connec-
tivity. By 2019, about 37.7% of households in Tanzania were connected to elec-
tricity compared to 10% in 2005. Interestingly, we found no significant correla-
tion between the increase in connectivity with privatization as by 2020, only two
private companies, namely; Andoya and Mwenga with less than 2% market share
were supplying electricity to end-users. The outcome can be mainly connected to
the operationalization of the Rural Energy Agency-REA in 2007 to promote
access to modern energy in rural areas through grants. Its creation was aimed to

address the failure of the government to extend access to rural areas.
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Figure 1. Capacity growth and private sector share. Source: Authors, 2021 based on data from
TANESCO 1989-2020.
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Table 5. ARDL output for electricity connectivity.

29 Observations used for Estimation from 1989 to 2020

Regressor Coefficient Standard Error T-Ratio [Prob.]
EC(-1) 0.47624 0.13797 3.45180 [0.003]%**
LL 0.03216 0.01454 2.21240 [0.042]**
LL(-1) 0.03017 0.00907 3.32520 [0.004]+**
IR —0.00462 0.01212 —-0.38102 [0.708]
COM —0.00280 0.01003 -0.27872 [0.784]
COM(-1) 0.02296 0.01228 1.86910 [0.080]*
COM(=2) -0.02276 0.01283 ~1.77460 [0.095]*
EF 0.02160 0.01024 2.10930 [0.051]*
EF(-1) 0.01421 0.01312 1.08350 [0.295]
EF(-2) —0.03855 0.01470 -2.62300 [0.018]**
PRIV 0.00787 0.01674 0.47005 [0.645]
COMP 0.00270 0.01409 0.19134 [0.851]
CONSTANT 0.02222 0.00821 2.70770 [0.016]**
R-Squared 0.99174 R-Bar-Squared 0.98554
S.E of Regression 0.012672 F-stat. F(17, 11) 160.0253 [0.000]
Mean of Dep. Var. 0.13604 S.D of Dep.Var. 0.10569
RSS 0.0025692 Equat LL 94.1569
AIC 81.1569 SBC 72.2695
DW -statistic 2.0438 Durbin’s h-statistic = —0.17621 [0.860]
F-statistic 95% LB 95% UB 90% LB 90% UB
4.0623 3.0144 4.5077 2.4978 3.7886
W -statistic 95% LB 95% UB 90% LB 90% UB
28.4360 21.0801 31.5538 17.4845 26.5202

Diagnostic Tests

Serial Correlation, CHSQ(1) = 0.031224 [0.860] * F(1, 15) = 0.016168 [0.901]*: Lagrange multiplier test of residual serial

correlation

Functional Form, CHSQ(1) = 0.031224 [0.860] * F(1, 15) = 0.016168 [0.901]*: Ramsey’s RESET test using the square of the fitted

values

Normality, CHSQ (2) = *CHSQ(2) = 4.0107 (0.135) * Not applicable: Based on a test of skewness and kurtosis of residuals
Heteroscedasticity, CHSQ(1) = 2.3786 [0.123] * F(1, 27) = 2.4124 [0.132]*: Based on the Regression of Squared Residuals on

Squared Fitted Values

Note: ***, ** and * denote 1%, 5% and 10% level of significance. Source: Author’s Computations using MICROFIT 5.5.

Likewise, the increase can be linked to a political decision in 2013 to reduce
connection charges between 29% and 75% to attain a 1,500,000 customers con-
nection target by 2015. These initiatives were largely politically motivated which

confirms the public choice theory assertion that while governments attempt to
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maximize some form of social welfare, they do so for themselves, to maximize
votes. Despite the notable progress, by the year 2020, only about 24.5% of the
rural population accounting for 65% of the national population had access to
electricity (NBS, 2020). The World Bank (2017) thus admits that regardless of
the reforms, the sector in Tanzania still suffers from infrastructure deficits, low
access particularly in rural areas, and weak financial condition. Figure 2 de-
scribes the electricity connectivity trends over time. Thus, the main policy im-
plication of the results is that to deepen and accelerate access to electricity the
government should step up more efforts to strengthen the energy fund and enact
a strong liberalization law to open up the sector further to the private sector.

Overall, our empirical findings suggest that after the reforms capacity and
electricity connectivity had improved though were largely sponsored by the gov-
ernment. The results accordingly add value to theoretically and empirically lite-
rature. The market-oriented institutional change theories were based on the as-
sumption that private ownership and competition improve performance and
maximize the welfare of society. But recent studies reveal that performance im-
provement is not merely a function of change in ownership. This study has con-
tributed to the theoretical framework by revealing that if prudently managed and
subjected to competition, the public sector has as well the potential of improving
performance. Methodologically, most of the previous studies in Tanzania were
qualitative in nature based on cross-country analysis. To the best of our know-
ledge, this is probably among the first country-specific studies to quantify the
impact of reforms on performance using the ARDL model.

Empirically, the impact of the reforms on performance has been extensively
studied but different scholars came up with different conclusions. This study,

therefore, added value to the current literature by unleashing new insights about
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Figure 2. Electricity connectivity trends. Source: Authors, 2021 based on data from TANESCO
1989-2020.
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reform dynamics including the value of improved sectoral governance for im-
proved performance. Practically, it is nearly two decades since Tanzania began
the reforms. The outcomes however were not very well known as the phenome-
na were scantly studied. To the best of our knowledge, this is probably among
the first comprehensive study to holistically quantify the impact of the reforms
in Tanzania. The next section summarizes the main conclusion and policy im-

plications.

5. Conclusion and Recommendations

This study investigated the impact of reforms on investment in Tanzania’s pow-
er sector. Our empirical findings suggest that after reforms, capacity growth and
electricity connectivity had improved. The improvement however was govern-
ment-sponsored demonstrating that privatization is probably not a panacea to
solving sectoral performance, increasing investment specifically. Limited private
sector participation in the power sector may as well be associated with weak
sector governance manifested by the politicization of the sector, weak institu-
tions and incomplete reforms. These results point to numerous policy directions.
First and as demonstrated by Norway, China, the EU, and Russia, the most im-
portant policy implication of the results is that the public sector also has the po-
tential of improving the performance if prudently managed. This revelation di-
minishes the long-standing belief that considered the private sector to be inhe-
rently more efficient than the public sector.

Second, in this study, we uncovered that the liberalization law, competition,
and commercialization as the reform policies were found to be statistically sig-
nificant and positively affecting investment. Thus, regardless of ownership form,
we recommend that the government prioritize these reform policies for im-
proved investment in the sector. Third, rural access in Tanzania remains re-
stricted (24.5%). As a result, more investment is required to address energy po-
verty in rural areas. Because access to electricity remains limited, particularly in
rural areas, to deepen and accelerate access to electricity, the government should
step up more efforts to strengthen the energy fund and enact a strong liberaliza-
tion law to open up the sector further to the private sector. Fourth, to bridge the
infrastructure deficit and ensure long-term secure supply in most developing
countries, investments from both the public and private sectors should be en-
couraged. The public sector will act as a supporter and/or competitor of the pri-
vate sector and the private sector will complement governments’ efforts. Above
all, it is recommended that to achieve the first-best outcomes, policymakers
should promote better sector governance explained by the strong institutions,
high government commitment to reforms, predictable legal and regulatory frame-
works.

The significance of these findings cannot be underrated as it extends beyond
Tanzania to other countries struggling to formulate or reformulate their reform

programs. Despite its significance, like most studies, this study had some limita-
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tions, such as a small dataset due to the short history of the reforms, limited
analysis on the impact of reforms on societal welfare, and inadequate benchmark-
ing of reform progress against neighbouring countries. As a result, as more data
becomes available, more research along these spectrums may be conducted in

the future.
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Appendix 1. Reforms Status in Tanzania

Year Policy Dimension

Key Features Status: Tanzania Remarks

Independent Power

producers

Independent power producers (IPPs) are
private companies that participate in power ¥'In 1992 the national energy policy passed
generation for sale to end-users or SOUs. lifting TANESCO’s monopoly in power

They are introduced as the quickest way to ~ generation and distribution segments.
] ] ) ] Introduced
increase the installed capacity, private v'In 1993 bids for IPPs tendered leading to the

investment, and competition in the sector entry of IPTL-103 MW (2002 online) and

and unburden governments from funding  Songas -189 MW (2004).

the new power plants

1993 Commercialization

v'Initiated in 1993 under the World Bank VI

Commercialization entails observing the Project where tariffs were modestly increased

norms of the private sector of operating for and prepaid meters introduced
profit, maximizing efficiency, moving to
v Accelerated during the Net Group
full-cost recovery, introducing cost-cutting Introduced
Solutions, and in 2010-2013 when EPPs
measures, reducing staff, reducing or
were procured.
removing subsidies, and enforcing

collections of electricity bills. ¥ Officially promoted from 2006 when

EWURA became operational.

v'In 1995 the single buyer model was
introduced where TANESCO enters PPAs
with IPPs. Bilateral agreements as well exist
where IPPs sell directly to the bulk-off taker.
v'Competition is an ordering force that The commencement of IPTL power

ensures efficient allocation of resources, ~ generation in the 2002 market.

promotes rivalry between suppliers, and  v'In 2016, the Regulations promoting

eliminates excessive profit. competition and guaranteeing equal

vt involves the provision of electric service access to monopoly infrastructure were

1995 Competitive markets by two or more rival entities in the same released. Introduced
service area whereas the owners of v'The first PPA was entered in 1995. IPTL
monopoly infrastructure provide equal became commercially operational in 2002. In

access to new entrants (competitors) on 2016 the bilateral agreement between

commercial terms similar to what would  Dangote Group Industries and Jinan Diesel

exist in a competitive market. Engine Co. was Ltd was signed. Small Power
Independent Distributors Producers such as
Mwenga Power Services Limited and
Andoya Hydro Electric Power Company

Limited
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Continued

1997 Privatization

Independent

Regulation

Private investors are allowed to invests in  /; 99- TANESCO was specified for
the sector previously under state monopoly. privatization though the decision was

It includes the transfer of public property or ... 4in 2005

business to a private entity through outright
P el § 8% In 2001 the 112 MW power plant and

sale of assets, joint venture, or disposal of . o
Songo-Songo gas facilities were privatized to

shares in the stock market; outsourcing
Songas

operations to a private firm for a specific Introduced

. . . . v'In 2003, a concession was awarded to
period (concessions agreement); involving

. . Artumas Group to supply power to Mtwara
the private sector in management

and Lindi Regions.
(management and lease contracts); and

constructing new projects that are either ¥'Between 2002-2005 TANESCO was under the

entirely private or a public-private private management of NetGroup Solutions

partnership; deregulation of the sector. from South Africa.

Independent regulation involves separating
the regulatory roles from the government v'Energy and Water Utilities Regulatory
bodies and granting the new organ the right Authority (EWURA) to regulate electricity,

i Introduced
and freedom to decide on regulatory waters and natural gas, and petroleum
matters without prior consent from the downstream segment.
government.

2002 Corporatization

v'Corporatization is transforming a utility
company into an independent legal entity ¥'In 1931 the Electricity Ordinance established
governed by the principles of corporate two quasi-private companies: DARESCO and
law such as greater operational TANESCO which were merged in 1964.
autonomy, clear commercial objectives  v'In 1975 the government acquired EPLC’s
and performance targets, effective shares in TANESCO. Introduced
monitoring systems; and a high degree of 1, 2002 the incumbent TANESCO was
financial independence and transparency. officially corporatized under the Companies
v'Separate utility from ministry, create a Act of 2002 clarifying its mandates against the
clear accounting framework and provide  parent ministry.

greater operational autonomy.

Rural Energy Fund

2005
and Agency

v'Commercial and Non-commercial
electrification expansion are separated

from the commercial left under the utility v'In 2005 the legislation to form the Rural

mandates. Energy Agency and Rural Energy Fund was
v'The fund helps to speed up access to passed to facilitate the electrification of the  Introduced
modern energy in rural areas where the non-commercial segment passed.

private sector is unable or unwillingto ~ v'2007 REA became operational
invest due to economic and technical

constraints.
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Continued

v'In 2008 Electricity Act was enacted

v'Involves legal mandate restructuring liberalizing the entire power supply chain
and permitting the private sector including reform intentions but with some
participation/ownership/imports in the ~ prohibitive clauses.
sector. v'Presently, there as private investors in the

2008 Liberalization Law v A good law normally commercializes the form IPPs, Small Power Producers (SPPs),  Introduced

electrical service by encouraging Independent Power Distributors (IPD), and
cost-reflective tariffs, criminalizes power  Self-generators (own use).
theft, and insulates the sector from v'In 2015 section 41(6) of the Electricity Act
political interventions. that prevented IPPs from selling electricity to

end-users lifted.

Unbundling entails breaking up a vertically
integrated state monopoly company into
multiple power generation and distribution
companies that trade each other
competitively, raise capital from the capital
. v'Plans for unbundling TANESCO remainsa Not
Unbundling markets and pay dividends and taxes to

. goal since the 1990s introduced
governments.

Vertical and/or horizontal unbundling,
create independent transmission company,
separate profitable parts for sale to private

investors.

Source: Compiled by the Researcher, 2019 from the Literature review.
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