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CHAPTER ONE
1 INTRODUCTION

11 Purpose and Scope

The 2016 Power System Master Plan (PSMP) reflects and accommodates recent
development in the economy, including development in the gas sub sector as well as
government policy guidelines. The policy guidelines include, among others the desire by the
government to accelerate economic growth through the Vision 2025, MKUKUTA and the Five
Year Development Plani Il (2016/17-2020/21, FYDP-Il). The government also aims to
expedite economic growth by means of the revival and renovation of industries.

i Amo n g outcdmes associated with the attainment of these objectives, FYDP
2016/17-2020/21 will raise annual real GDP growth to 10 percent by 2021 (from 7.0 percent
in 2015), per capita income to US$ 1,500 (from US$ 1,043in 2014) and reduction of the
poverty rate to 16.7 percent from 28.2 percent recorded in 2011/12. The Plan also envisages
raising FDI flows from US$ 2.14 billion in 2014 to over US$ 9.0 billion by 2021; increase
electricity generation from 1,501MW in 2015 to 4,915MW by 2020 and improving electricity
connections to 60 percent of the population, up from 36 percent in 2015. On average,
manufacturing sector will grow by over 10 percent per annum with its share in total exports
increasing from 24 percent ThagoZmmeatNdgoh is tb
become a middle income country by 2025 with electricity consumption of 490kWh/capita.

The fundamental objective is also to attain stable power supply in order to achieve Economic
Growth, Energy Security and Environmental Protection. The government of Tanzania set the
maximum target to reduce poverty by achieving high economic growth, which could be
achieved through a stable and efficient power system.

The overall objective of the Plan is to re-assess short-term (2016 - 2020), mid-term (2021 -
2025) and long term (2026 - 2040), generation and transmission plans requirements and the
need for connecting presently off-grid regions, options for power exchanges with neighboring
countries, and increased supply of reliable power. While the short-term plan requires
immediate decision and actions, the mid - long term plans require coordinated planning and
project development studies to ensure that future electricity supply utilizes the least cost
projects in consistent with sound planning criteria in order to address national interests. This
report has been prepared drawing inference on specific data items or detailed procedures in
the previous PSMP 2008 and the subsequent 2009 and 2012 Update studies.

In 2008, a Power System Master Plan (PSMP) was developed by the consultant SNC -
Lavalin of Canada for the Government of Tanzania, through TANESCO, to provide a
fundamentally new plan to guide the development of the power system in Tanzania for the
next 25 years. The study provided a detailed assessment of load demand projections,
available options for meeting the demand and requirements for a new higher voltage
backbone transmission system for the country.

o
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The Plan was updated in 2009 by MEM and TANESCO with the technical support from the
SNC - Lavalin consultant which reviewed the progress and challenges encountered during
the first year of implementation. The 2012 Update was conducted by technical staffs from

ME M,

TANESCO, P r e Blanmng €améission Kifistrycoé Finance, TPDC,

EWURA, REA and NBS. The Plan has also incorporated comments from various
stakeholders. This PSMP 2016 Update was also conducted by the same technical team with
technical assistance from Japan International Cooperation Agency (JICA). The PSMP 2016
Update covers the following main components:

a)
b)
c)

d)

12

Revised load forecast based on the current situation and updated expectations;
Reassessment of the short-term, mid-term and long-term generation plan;

Update of the transmission plan to reflect the update in plans for connecting
presently isolated regions and increased generation capacities;

Environmental and social considerations for proposed projects; and

Economic and financial analysis

Scope of the work

The following five primary components underlie the PSMP 2016 Update study:

a)
b)

c)

d)

9)
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Confirmation of planning criterion;

Load forecast update including the collection of past and future power demand in all
regions;

Generation plan update, including updating and confirming data on all generation
sources, existing and future options;

Transmission plan update, including ongoing additions and reinforcement to the
existing system, taking into account the interconnection of presently isolated areas to
the national grid, and options for import from neighboring countries;

Mitigation measures on environmental and social impact from planned power
development projects;

Investment plans and financial analysis on planned power projects; and

Preparing a new PSMP 2016 Update report.

Information collected for the PSMP 2016 Update

Load forecast data

a)
b)
c)

Historical peak demand at branch, sub-station, grid and national levels;
Historical energy sales by category of load and by region and substation; and

Historical transmission and distribution losses, energy production, energy purchases
and energy exports;



d) The information on the accelerated electrification scheme and its implementation
status;

e) Current and recent electricity forecasts
f) Historical performance of the national economy up to year 2015; and

g) Information on expectations for the growth of the national economy and the
individual sectors.

Hydrological data

a) Existing hydrological data froml940 to dat
stations;

b) Data on reservoirs and hydro plants from TANESCO;

c) All meteorological/synoptic records to date from The Tanzania Meteorological
Agency;

d) All stream flow and reservoir water level records to date from Ministry of Water; and

e) Estimates/studies of water abstraction amounts T including information from the
Ministry of Water.

System planning
a) Existing system operating and maintenance data;
b) Fuel types, prices, volume and characteristics;
c) Generation and transmission expansion planning criteria used in previous studies;

d) Inventory and characteristics of existing and committed units including hydro units,
simple cycle gas turbine units, combined cycle units and others (solar, wind, etc.);
Inventory and characteristics of transmission facilities including transmission lines
and substations;

e) Transmission system current configuration and short- term plans; and

f)  Previous study reports on identified new generation options and transmission.

The overall update program consisted of data update and validation, analyses and report
writing. The detailed scope of work was as follows:

Load forecasts
a) Initial update of load forecast based on updated consumption data;
b) Collection of regional power demand in the past, present and future;
c) Review of updated load forecast;
d) Confirmation of schedule for interconnection of presently isolated regions; and

e) Adjustments and finalization of forecast study.



Generation planning
a) Review/update and finalize generation and planning criteria;
b) Update hydro generation study using updated hydrological records;

c) Review and update list of new generation candidates, and finalizes plant
characteristics for use in the plan; and

d) Prepare preferred new generation plan, based on new base case forecast, short
term generation commitments, retirement dates.

Transmission planning
a) Todistribute regional load into respective substations;
b) Update PSS/E files of system configuration and characteristics for 2015 conditions;

c) For the new base case generation plan develop 5-year plan components, for the
mid-term (2020 and 2025) and for long term (2030, 2035 and 2040); and

d) Prepare estimates of investment costs.

14 Factors considered in the Update plan

The update plan has taken into account a broad spectrum of new information and planning
criteria. Primary factors affecting the results, as compared with the 2016 PSMP Update,
include:

Load forecast

a) The impact of current level of losses on the forecast;

b) The target of reaching 75 percent electrification of households by 2035;

c) Program for interconnection of remaining isolated systems; and

d) Emerging of high demands of power (Mtwara corridor) and Mining activities.
Generation options

a) Availability of resources to meet projected demand (eg. hydro, gas, coal, wind, etc.);

b) Lead time of projects (eg. hydro projects have very long lead time);

c) Contracts/Retirement of projects; and

d) Capital cost of the projects.
Transmission Plan

a) Concentrating on 220 and 400kV backbone voltage; and

b) Developing transmission plans in every interval of five years, while focusing in
introduction of 400kV where necessary, instead of defining requirements for the
whole horizon up to year 2040.



CHAPTER TWO
2 Power Demand Forecast

2.1 Background

This section provides estimate of the power demand in Tanzania over the study period from
2016 to 2040. The objectives of the load forecast activity were to provide set of forecasts for
both short, mid and long terms for Tanzania Interconnected Power System, and the isolated
systems. The forecast then forms the basis in the planning of generation and transmission
facilities. This forecast study explicity account for changed economic background,
government development objectives in the power sector in addition to specific issues
concerning the power demand.

2.2 National economy highlights
221 Population forecast

According to Tanzania national census of 2002 and 2012, the population trend is 2.9% per
year from 1988 to 2002 and 2.7% per year from 2002 to 2012. It is considered that the future
growth rate of the population is gradually going down comparing to the past trends. Therefore,
the future population and the growth rate of Tanzania are approximately as follows:

Table 2-1: Population and growth rate forecasts of Tanzania

Unit 1000 persons
2012~15 2015~20 2020~25 2025~30 2030~35 2035~40
Population 49,200 56,300 63,600 70,900 77,700 83,900
Growth rate (%) 2.7 2.7 25 22 19 15

Source: Study team projection based on the past NBS census
Note: Number of the population is at the end of the year

2.2.2 Foreign exchange rate

It is assumed that the current exchange rate with 2,200 TZS per US dollar (as of November
2016) and it will be devaluated a little bit in the future. According to foreign exchange theory,
Tanzanian currency will be devaluated by 3% per year. It is also assumed that the foreign
exchange rate after 2025 will be kept at the same level.

223 GDP

Tanzania has various strategic plans for future economic growth, these are: VISION 2025,
FYDP (Five Year Development Plan), FYDPII and LTPP (Long Term Perspective Plan).
These plans are summarized in Table 2-2.



Table 2-2: Prediction of GDP growth rates

Sources Contents

VISION 2025 The target of GDP growth rate is 8% per year.
The target of the GDP per capita should be $3000 per capita by 2025.
This implies that Tanzania will become a middle income country by 2025.

FYDP Economic growth rate from 2000 to 2010 was 7 % per year although the target was 8%.
But in the first FYDP, the growth rate was targeted to be more than 10% from 2011 to
2025.

FYDPu In the second FYDP, economic renovation by industrialization policy will increase the
GDP share of manufacturing sector from 8% to 19 % in Tanzania from 2016 to 2021.

LTPP LTPP has three periods, short, medium and long term as follows.
Short (20101 2015) Intend to construct infrastructure and energy supply
Medium (201571 2020) Will facilitate the growth of natural gas industry and agroindustry
Long (202071 2025) Will increase manufacturing, services and export industries

Note: FYDP: Five Year Development Plan 2011-2016 and FYDPu is a plan for 2016/17 7 2020/21.
LTPP: Long Term Perspective Plan

By considering the above government economic strategies, the following scenarios are

assumed.

HIGH scenario: After 2025, the high economic growth by developing natural gas and the
related industries will be achieved in line with the economic development
policies in Vision 2025.

BASE scenario:

LOW scenario: The domestic economic conditions are assumed to be the same as the
BASE scenario, however, due to busting the international political and
economic conflicts, the international economy will not be encouraging. The
conflicts will give negative impacts on Tanzanian economy.

When the above preconditions are considered, the GDP growth rates for each scenario are

It is assumed that the current economic growth is driven by the main two
factors; higher population growth and increasing labor productivity. After the
year of 2025 the population growth rate will gradually go down and the
economy will be more stable than the current growth rate.

assumed as follows:




Table 2-3: Real GDP growth rate by each scenario

Unit: %

2013/15 2015/20 2020/25 2025/30 2030/35 2035/40

HIGH 7.0 8.0 8.0 8.0~10.0 8.0~10.0 8.0~10.0
BASE 7.0 7.0 7.0 6.0 6.0 5.0
LOW 7.0 6.0 6.0 5.0 5.0 4.0

Note: The GDP growth rate in above table are set by Task Force Team after discussion with MOF, Planning commission and
other relevant organizations.

224

According to the recent international oil price trend, it is predicted that the crude oil price will
not be increased drastically but it will be gradually increased in future. In this PSMP, WTI price
which represents the world oil prices is predicted as below in Table 2-4.

Crude oil price

Table 2-4: WTI price prediction

2014 | 2015 | 2016 | 2017 | 2018 | 2019 | 2020 | 2025 | 2030 | 2035 | 2040
Wrlprice | 150 | s0 | s0 | 68 | 70 | 75 | 8 | 8 | 100 | 12 | 125
(USD/bbl)
Source: IEE] (2015)
Note: All prices in the table is at 2015 price.
2.3 Issue related to the load forecast
231 The electric energy ratio
I n this PSMP, AEl ectric energy ratioodo is wuse
Electric energy ratio is defined by electric energy consumption share in all kinds of final energy
consumption (Total Final Energy Consumption). Electric energy ratios in some countries and
regions are shown in the Table 2-5.
Table 2-5: Electric energy ratios in some countries and regions
Unit: %
Country/region 1980 1990 2000 2009
USA 133 175 195 21.4
Japan 19.0 215 235 25.6
Africa (Average) 14.9 17.7 19.9 20.8
Asia (Average) nz 14.0 184 217
Source: IEEJ (2012)
Note: Electric energy ratio (%)  Electric energy consumption in a country (toe) / Final energy consumption (toe
Electric energy ratio also can be defined by economic sectors such as Industry, Commercial
& Services, Government and Residenti al sector

pattern which is dominated by fuel woods, the Study proposes the following electric energy
ratio prediction as shown in Table 2-6.



Table 2-6: Sectoral electric energy ratio prediction

Unit %
Sector 2012 2015 2020 2025 2030 2035 2040
Industry 6.7 74 85 9.9 15 133 154
Commercial 41 5.0 71 9.9 139 195 273
Residential 12 15 21 29 41 57 8.0
Total 21 23 31 43 5.6 74 9.6

Source: Team estimation
Note: Electric energy ratio= Electric energy consumption toe /Final energy consumption (toe)

232 Electrification rate estimation

Estimation of electrification rate is based on IEA standard. It is fAccesso method defined by
the following equations.

Power accessible population = # accessible village * Population in the village
Electrification rate = Power accessible population / Total population * 100.

Due to rural electrification programs which are ongoing, electrification rate reached 41% in
2015. Government has targeted to have the electrification rate of 50% by 2020. Under the
conditions, the electrification rate is 64% in 2025, 76% in 2030, and 90% in 2035.

233 Transmission and Distribution (T/D) loss rate

Transmission and Distribution (T/D) loss rates in the following table is calculated by actual T/D
energy loss over dispatched energy. T/D loss rates from 2001 to 2015 are the actual as
recorded, and after 2016 the T/D losses are calculated based on the loss reduction target set
by TANESCO. The figure shows that there is the improvement of T/D losses after 2016, and it
will reach 11.4% by year 2025 and it will remain the same after year 2026.

Table 2-7: Transmission and Distribution loss rate

Unit

Year loss rate Year loss rate Year loss rate Year loss rate
2001 26.0 2008 20.1 2015 175 2022 1.9
2002 239 2009 20.0 2016 16.5 2023 1.7
2003 221 2010 19.8 2017 155 2025 1.4
2004 24.1 2011 214 2018 14.5 2030 1.4
2005 25.8 2012 21.9 2019 13.7 2035 1.4
2006 25.0 2013 21.2 2020 124 2040 1.4
2007 20.2 2014 18.0 2021 122

Source: TANESCO.
Note: T/D Loss rate = T/D energy loss / Dispatched electric energy,
Dispatch electric energy = Final electric energy demand + T/D loss



234 Load factor

Actual peak demand and actual power generation data obtained from TANESCO were used
to calculate the load factor by using the following equation.

Load factor = Generation (MWh /(24 hours 365 days) / Peak demand (MW *100
Where, Generation = Final electric energy consumption  T/D loss + Own use
As shown in Table 2-8, future load factors are predicted by assuming that it will reach 70%

after 2030.

Table 2-8: Load factor forecast

Unit

Year load factor Year load factor Year load factor Year load factor
2001 63.4 2009 70.0 2017 71.0 2025 70.0
2002 65.5 2010 70.0 2018 70.0 2026 70.0
2003 63.8 2011 70.0 2019 70.0 2027 70.0
2004 65.3 2012 76.0 2020 70.0 2028 70.0
2005 75.5 2013 71.0 2021 70.0 2030 70.0
2006 67.5 2014 74.5 2022 70.0 2035 70.0
2007 69.6 2015 74.0 2023 70.0 2040 70.0
2008 69.5 2016 72.0 2024 70.0

Source: TANESCO and Team compilation
Note:  The future value of 70% is the target of TANESCO

2.35 Un-constrain demand

Currently, recorded power demand does not represent the actual demand due to unmet
demand because of insufficient power supply. Therefore, un-constrained demand should be
taken into account to capture the actual power demand. The un-constrained demand is
calculated by adding a potential factor to constrained demand (recorded data) as follows:

Un-constraindemand  Constrain demand x(1 Potential factor)
Potential factor =1- Actual demand recorded / Forecasted demand in PSMP2012 Update

The un-constrained demands are applied to industry, commercial & services, agriculture and
residential sectors. It is not applied to governmental and gold mining power sectors because
their demands are not constrained. The potential factors of constrained demands from 2000
to 2015 are the actual ones and from 2016 to 2040 are the estimated ones where the target is
set to reach 0 in 2020. The actual and estimated potential factors are shown in Table 2-9.



Table 2-9: Potential factors

Year Potential factor Year Potential factor
2000- 2013 0.10 2017 0.15
2014 0.18 2018 0.10
2015 0.25 2019 0.05
2016 0.20 2020 -2040 0

Note: Potential factor to be @dafter 2020 means that the power shortage is eliminated.

Energy efficiency and conservation (EE&C) for power demand

Energy efficiency and conservation refers to measures aimed at reducing energy
consumption without sacrificing productivity, level of service or increasing costs. Energy
efficiency and conservation (EE&C) applies to all sectors. In PSMP2016 Update, the target
effect rate is set to reach 0.5% per year after 2026 assuming that EE&C in Tanzania will be
gradually disseminated in the country. The effect rate is accumulated in the forecasted period.

Methodology of demand forecasts

The final energy and power demand for each sector are forecasted for 25years. Then, it is
accumulated to obtain country wide final energy and power demand. After that, primary
energy consumption in power sector is calculated. The outline of the demand forecast flow is
as follows:

Figure 2-1: Outline of demand forecast flow

Population estimation
GDP outlook, Sector activities
International fossil energy price

Electric energy demand forecast
Peak demand forecast
Load factor forecast

Energy policy, Electrification plan
Energy intensity, Energy conversion,
Energy efficiency, Price elasticity,

Final energy demand forecast
Primary energy supply forecast
Oil, Gas, Coal balance

Regional population estimation

Regional industrial value added estimation

Regional big electric power load estimation
Regional electric power demand estimation

Cross-border electricity trading
Additional demand

- Security for Changeable market

- Preparation for safety power supply

AN

Regional power demand survey
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For establishing the forecasting equations, the future energy consumption intensities for each
sector in relation to GDP are determined. Energy consumption intensity for residential sector
is correlated to energy consumption per capita. These intensities are estimated by using the
past trends.



Future demands are calculated by using the following procedures.

Table 2-10: Procedures of fuel energy & electric power demand forecasts

(1) Forecast total final energy consumption by sector

(2) Forecast electric power and fuel energy demand by sector

(3) Sum up all power and fuel energy demand in the whole country

(4) Estimate Transmission and Distribution loss and Load factor

(5) Estimate peak demand, power generation, export and additional demands

(6) Estimate domestic fuel energy consumption

(7) Estimate power and fuel energy consumption per GDP, and per capita

(8) Forecast regional power demand

25
251

Using the above preconditions and method, the dispatched electric energy demands of

Domestic Power Demand Forecasts

Power demand forecasts by scenario case

Tanzania are shown in Table 2-11.

Table 2-11: Power demand forecasts (Dispatched energy

Unit GWh

Year High Base Low
2015 6,310 6,310 6,310
2016 7,870 7,820 7,640
2017 9,070 8,970 8,650
2018 10,460 10,270 9,780
2019 12,040 11,740 11,060
2020 13,840 13,440 12,470
2025 24,640 22,430 19,450
2030 45,270 36,000 29,250
2035 82,830 57,340 43,660
2040 145,470 87,890 63,090

2040/2015 134 % 1% 9.6 %

The peak power demand forecasts of Tanzania are shown in Table 2-12

Table 2-12: Peak power demand forecasts

Unit MW

Year High Base Low
2015 974 974 974
2016 1,280 1,270 1,250
2017 1,480 1,460 1,410
2018 1,700 1,680 1,600
2019 1,960 1,920 1,800
2020 2,260 2,190 2,030
2025 4,020 3,660 3,170
2030 7,380 5,870 4,770
2035 13,510 9,350 7,120
2040 23,720 14,330 10,290

2040/2015 13.6 % 11.4% 9.9%
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2.6

Power demand including export and additional demand

The government of Tanzania has a policy of accelerating industrial development that triggers
expansion of power generation capacity up to 4,915MW by year 2020. Comparing the high
case peak demand of 2,260MW in 2020 and the generation capacity target of 4,915MW, the
gap between the demand and the generation target is huge.

The demand forecast should be increased to meet Government Target, therefore, some
additional demands such as power export, industrial renovation and backup for captive
generators for large scale industries are added outside the econometric model. However,
should industrial development fail to match increasing power supply infrastructure related to
accelerated generation capacity, this may trigger increase in electricity supply cost due to idle
capacity.

The details of the selected factories and mining sites are as follows;

Table 2-13: Additional power demand by rural factories and mining sites

Unit: MW
Geita: Gold | Mara: Njombe: Mtwara : Industrial
Year Mining Co. Two Gold Iron DANGOTE | renovation Total
mining Co.* | Smelting

2015 28 9 34 71
2016 28 9 34 71
2017 28 9 34 71
2018 28 9 34 71
2019 28 9 34 71
2020 45 22 337 67 570 1041
2021 45 22 337 67 570 1041
2022 45 22 337 67 570 1041
2023 45 22 337 67 570 1041
2024 45 22 337 67 570 1041
2025 45 22 337 67 570 1041
2030 45 22 337 67 570 1041
2035 45 22 337 67 570 1041
2040 45 22 337 67 570 1041

Source: MEM8 TANESCO and Regional demand survey

Note:*Mar a Two Gold mining are fiBuhemba Gold Miningbo

and

The total power demand and capacity including domestic demand, export and additional
power demands are as the following table.

12
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Table 2-14: Domestic, export and additional demands of Tanzania

Unit: MW
Cases Demand items Unit 2015 2020 2025 2030 2035 2040
Base Peak demand Domestic demand MW 974 2,190 3,659 5,872 9,351 14,332
Additional demand MW 71 1,041 1,041 1,041 1,041 1,041
Export (Inc. Loss) MW [0] 685 677 677 677 677
Total MW 1,045 3,916 5,377 7,590 11,069 16,050
Installed capacity |[Domestic demand MW 1,267 2,847 4,757 7,633 12,156 18,631
(Peak*1.3) Additional demand MW 92 1,353 1,353 1,353 1,353 1,353
Export (Inc. Loss) MW 0 890 880 880 880 880
Total MW 1,359 5,091 6,991 9,867 14,389 20,865
High Peak demand Domestic demand MW 974 2,256 4,017 7,381 13,508 23,724
Additional demand MW 71 1,041 1,041 1,041 1,041 1,041
Export (Inc. Loss) MW 0 685 677 677 677 677
Total MW 1,045 3,981 5,736 9,100 15,226 25,443
Installed capacity |Domestic demand MW 1,267 2,932 5,223 9,596 17,560 30,842
(Peak*1.3) Additional demand MW 92 1,353 1,353 1,353 1,353 1,353
Export (Inc. Loss) MW 0 890 880 880 880 880
Total MW 1,359 5,176 7,456 11,829 19,794 33,075
Low Peak demand Domestic demand MW 974 2,035 3,172 4,769 7,120 10,289
Additional demand MW 71 1,041 1,041 1,041 1,041 1,041
Export (Inc. Loss) MW 0 685 677 677 677 677
Total MW 1,045 3,760 4,891 6,487 8,838 12,007
Installed capacity |Domestic demand MW 1,267 2,645 4,124 6,199 9,256 13,376
(Peak*1.3) Additional demand MW 92 1,353 1,353 1,353 1,353 1,353
Export (Inc. Loss) MW 0 890 880 880 880 880
Total MW 1,359 4,889 6,358 8,433 11,490 15,609

Source: Analysis by the Task Force Team
Note: Total installed generation capacity in Base case is more than 4,920 MW in 2020.

The growth rate of the above total power demand and capacity are shown in Table 2-15. The
growth rates of peak demand and capacity from year 2015 to 2020 are comparatively higher
than others due to accelerated industrial development.

Table 2-15: Growth rate of the above total power demand and capacity

Unit: %

Cases Demand items 2010/15 | 2015/20 | 2020/25 | 2025/30 | 2030/35 | 2035/40 | 2015/40

Base Peak demand Domestic demand 3.4 17.6 10.8 9.9 9.8 8.9 11.4
Additional demand 0.0 71.1 0.0 0.0 0.0 0.0 11.3

Export (Inc. Loss) 0.0 0.0 -0.2 0.0 0.0 0.0 0.0

Total 0.0 30.2 6.5 7.1 7.8 7.7 11.5

Installed capacity [Domestic demand 3.4 17.6 10.8 9.9 9.8 8.9 11.4

(Peak*1.3) Additional demand 0.0 71.1 0.0 0.0 0.0 0.0 11.3

Export (Inc. Loss) 0.0 0.0 -0.2 0.0 0.0 0.0 0.0

Total 0.0 30.2 6.5 7.1 7.8 7.7 11.5

High Peak demand Domestic demand 3.4 18.3 12.2 12.9 12.8 11.9 13.6
Additional demand 0.0 71.1 0.0 0.0 0.0 0.0 11.3

Export (Inc. Loss) 0.0 0.0 -0.2 0.0 0.0 0.0 0.0

Total 0.0 30.7 7.6 9.7 10.8 10.8 13.6

Installed capacity [Domestic demand 3.4 18.3 12.2 12.9 12.8 11.9 13.6

(Peak*1.3) Additional demand 0.0 71.1 0.0 0.0 0.0 0.0 11.3

Export (Inc. Loss) 0.0 0.0 -0.2 0.0 0.0 0.0 0.0

Total 0.0 30.7 7.6 9.7 10.8 10.8 13.6

Low Peak demand Domestic demand 3.4 15.9 9.3 8.5 8.3 7.6 9.9
Additional demand 0.0 71.1 0.0 0.0 0.0 0.0 11.3

Export (Inc. Loss) 0.0 0.0 -0.2 0.0 0.0 0.0 0.0

Total 0.0 29.2 5.4 5.8 6.4 6.3 10.3

Installed capacity [Domestic demand 3.4 15.9 9.3 8.5 8.3 7.6 9.9

(Peak*1.3) Additional demand 0.0 71.1 0.0 0.0 0.0 0.0 11.3

Export (Inc. Loss) 0.0 0.0 -0.2 0.0 0.0 0.0 0.0

Total 0.0 29.2 5.4 5.8 6.4 6.3 10.3

Source Analysis by the Task Force Team
Note: Export growth rate is flat from 2020 to 2040, so the growth rate is O

2.7

Power Demand Growth Factors

The power demand growths of Tanzania are expected in aspects of industry and residential
sectors. The following table shows the main factors for the rapid power demand growth in
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Tanzania from 2016 up to 2040.

Table 2-16: Main factors for power demand growth

1 The past GDP growth rate of Tanzania was average 7% per year, and the future GDP growth rate will
be continued with the same GDP growth rate. Gas development, establishment of transportation
infrastructure, increase of Foreign Direct Investment, level of education, construction of
communication facilities and construction of modern households are major drivers for continued GDP
growth. The power demand growth rates for industrial and commercial sectors are expected to reach
18% per year from 2015 to 2020 while the growth rates are 11% for industry and 13% for commercial

sector afterward.

2 Gas intensive business will be promoted by the development of gas infrastructure such as chemical,
LNG and transportation industries. Such industries consume a lot of electric power for their production
activities.

3 Currently, wood and charcoal is the main source of energy in rural area in Tanzania. According to IEA

database 2013, the share of the wood based energy in total final energy consumption is around 80%.
In the future, wood and charcoal will be replaced by electric power, gas and petroleum products in line
with urbanization of Tanzania. Therefore, the power consumption in residential sector will increases a
lot. The share of wood and charcoal in final energy consumption will decrease up to 49% in 2040. The
growth rate of power demand in residential sector will increase with average 11% per year from 2015
to 2040.

4 Since the electrification rate of Tanzania in 2015 is 41%, there is a room for increasing the
electrification rate. The future electrification rates are assumed to be more than 50% in 2020 and 90%
in 2035. Power consumption per capita is 137 kWh in 20186, it is rather small compared to other
developing countries such as Kenya, Ghana and Zambia. In the future, it will become 240 kWh /
capita in 2020 and 1,050 kwWh / capita in 2040.

5 Currently, power supply in Tanzania cannot meet the demand. Such imbalance has to be solved as
soon as possible. During the period when the shortage is gradually relieved, power demand will grow
at higher rate than normal. In PSMP2016, it is assumed that the power shortage will be relieved
toward the year 2020.
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2.8 Annual power demand forecast

Energy demands, peak demand and power consumption per capita are as the following tables.

281 Power demand
Table 2-17: Power demand (Base)

Base case 2015-2030 2015 | 2016 | 2017 | 2018 | 2019| 2020 2021 2022 2023 2024 | 2025| 2026 | 2027 | 2028| 2029 | 2030
T/D loss S% 17.5 16.5 15.5 14.5 13.7 12.4 12.2 11.9 11.7 11.4 11.4 11.4 11.4 114 114 114
Own use ratio to Generation  |S% 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3
T/D loss (GWh) GWh 1,080 1,290| 1,390| 1500| 1610| 1670 1810| 190| 27130| 2310| 2560| 2810| 3,090| 3,400| 3,740 | 4,100
Own use GWh 130 190 210 240 280 320 350 390 430 480 530 580 640 710 780 850
Load Factor % 74.0 72.0 71.0 70.0 70.0 70.0 70.0 70.0 70.0 70.0 70.0 70.0 70.0 70.0 70.0 70.0
Generation MW 1,000 1,270 1480| 1,720 1970| 2240| 2480| 2,750| 3,050| 3,380| 3,740| 4,120| 4530| 4980| 5,470( 6,010
Installed capacity MW 1,500 1,5590| 1,850| 2,150| 2,460| 2,800| 3,100 3,440| 3,810| 4,220 4,680| 5,150| 5,660| 6,220 6,840 | 7,510
Power energy demand GWh 6,320| 7,860 | 9,010| 10,320| 11,810| 13,430 | 14,890 | 16,490 | 18,270 | 20,230 | 22,440 | 24,680 | 27,140 | 29,830 | 32,780 | 36,000
Peak power demand MW 974| 1250| 1450| 1,680| 1,930| 2,190| 2,430| 2,690| 2980| 3,300| 3,660| 4,030| 4,430 4,860| 5,340| 5,870
Base case 2031-2040 2031 | 2032| 2033 | 2034| 2035| 2036 2037 2038 2039 2040 | 2015/20| 2020/25| 2025/30| 2030/35| 2035/40| 2015/40
T/D loss S% 11.4 11.4 114 114 114 114 114 11.4 11.4 11.4 -6.7 -1.7 0.0 0.0 0.0 -1.7
Own use ratio to Generation  |S% 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 2.3 0.0 0.0 0.0 0.0 0.0 0.0
T/D loss (GWh) GWh 4510 | 4,950| 5,430| 5960| 6,540 | 7,120| 7,760 | 8,450 9,200 | 10,020 9.1 9.0 9.9 9.8 8.9 9.3
Own use GWh 940 | 1,030| 1,130| 1,240| 1,360 | 1480 | 1610 1,760| 1,910| 2,080 19.7 10.8 9.9 9.8 8.9 11.8
Load Factor % 70.0 70.0 70.0 70.0 70.0 70.0 70.0 70.0 70.0 70.0 -1.1 0.0 0.0 0.0 0.0 -0.2
Generation MW 6,600 7,240| 7,950| 8,720| 9,570| 10,420 | 11,360 | 12,370 | 13,470| 14,660 17.6 10.8 9.9 9.8 8.9 114
Installed capacity MW 8,250 | 9,050 | 9,940| 10,900 | 11,960 | 13,030 | 14,190 | 15,460 | 16,840 | 18,330 13.3 10.8 9.9 9.8 8.9 10.5
Power energy demand GWh 39,540 | 43,410 | 47,640 | 52,270 | 57,340 | 62,480 | 68,060 | 74,130 | 80,720 | 87,880 16.3 10.8 9.9 9.8 8.9 11.1
Peak power demand MW 6,450| 7,080| 7,770| 8520 9,350| 10,190 | 11,100 | 12,090 | 13,160 | 14,330 17.6 10.8 9.9 9.8 8.9 114

Source: Study results of PSMP2016
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282 Sectoral power demand and contribution

Table 2-18: Sectoral power demand and contribution (Base)

Unit: GWh  Contribution: %

Base 2015-2030 Unit 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030
Total GWh 6,320 7,860 9,010 [ 10,320 | 11,790 | 13,440 14,880 16,480 18,270 20,220 | 22,430 | 24,670 | 27,130 [ 29,840 | 32,780 | 36,000
Agriculture.Fishery GWh 0 0 0 0 0 0 0 0 0 0 0 0 0 10 10 10
Industry GWh 2,410 3,160 3,650 4,210 4,850 5,590 6,210 6,900 7,680 8,540 9,510 | 10,440 | 11,450 | 12,570 [ 13,790 | 15,140
Commercial & Services |GWh 300 340 400 480 570 680 770 870 1,000 1,130 1,290 1,450 1,640 1,850 2,090 2,350
Zanzibar GWh 340 400 460 520 580 650 710 780 850 920 990 1,050 1,110 1,180 1,240 1,310
Gold GWh 200 200 200 200 200 210 210 210 210 210 210 210 220 220 220 220
Residential GWh 1,990 2,470 2,910 3,410 3,980 4,640 5,170 5,760 6,400 7,110 7,870 8,710 9,620 | 10,610 | 11,690 | 12,870
T/D loss GWh 1,080 1,290 1,390 1,500 1,610 1,670 1,810 1,960 2,130 2,310 2,560 2,810 3,090 3,400 3,740 4,100
Total S% 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Agriculture.Fishery S% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Industry S% 38.1 40.2 40.5 40.8 41.1 41.6 41.7 41.9 42.0 42.2 42.4 42.3 42.2 42.1 42.1 42.1
Commercial & Services [S% 4.7 4.3 4.4 4.7 4.8 5.1 5.2 5.3 5.5 5.6 5.8 5.9 6.0 6.2 6.4 6.5
Zanzibar S% 5.4 5.1 5.1 5.0 4.9 4.8 4.8 4.7 4.7 4.5 4.4 4.3 4.1 4.0 3.8 3.6
Gold S% 3.2 2.5 2.2 1.9 1.7 1.6 1.4 1.3 1.1 1.0 0.9 0.9 0.8 0.7 0.7 0.6
Residential S% 31.5 31.4 32.3 33.0 33.8 345 34.7 35.0 35.0 35.2 35.1 35.3 355 35.6 35.7 35.8
T/D loss S% 17.1 16.4 15.4 14.5 13.7 12.4 12.2 11.9 11.7 114 11.4 114 11.4 11.4 114 11.4
Base 2031-2040 Unit 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 | 2015/20 | 2020/25 | 2025/30 | 2030/35 | 2035/40 | 2015/40
Total GWh 39,550 | 43,400 | 47,630 | 52,260 | 57,340 | 62,470 68,060 74,130 80,710 87,890 16.3 10.8 9.9 9.8 8.9 11.1
Agriculture.Fishery GWh 10 10 10 10 10 20 20 20 20 30 0.0 0.0 0.0 0.0 24.6 0.0
Industry GWh 16,640 | 18,270 | 20,070 | 22,060 | 24,240 | 26,330 | 28,610 | 31,100 | 33,790 | 36,730 18.3 11.2 9.7 9.9 8.7 115
Commercial & Services |GWh 2,650 2,990 3,370 3,800 4,280 4,790 5,350 5,980 6,680 7,470 17.8 13.7 12.7 12.7 11.8 13.7
Zanzibar GWh 1,380 1,440 1,510 1,580 1,650 1,700 1,760 1,810 1,870 1,920 13.8 8.8 5.8 4.7 3.1 7.2
Gold GWh 220 220 220 220 230 230 230 230 230 230 1.0 0.0 0.9 0.9 0.0 0.6
Residential GWh 14,140 | 15,520 | 17,020 | 18,630 | 20,390 | 22,280 24,330 26,540 28,920 31,490 18.4 111 10.3 9.6 9.1 11.7
T/D loss GWh 4,510 4,950 5,430 5,960 6,540 7,120 7,760 8,450 9,200 | 10,020 9.1 8.9 9.9 9.8 8.9 9.3
Total S% 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0

Agriculture.Fishery S% 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Industry S% 42.1 42.1 42.1 42.2 42.3 42.1 42.0 42.0 41.9 41.8

Commercial & Services |S% 6.7 6.9 7.1 7.3 75 7.7 7.9 8.1 8.3 8.5

Zanzibar S% 3.5 3.3 3.2 3.0 2.9 2.7 2.6 2.4 2.3 2.2

Gold S% 0.6 0.5 0.5 0.4 0.4 0.4 0.3 0.3 0.3 0.3

Residential S% 35.8 35.8 35.7 35.6 35.6 35.7 35.7 35.8 35.8 35.8

T/D loss S% 114 114 114 11.4 114 114 114 11.4 11.4 114

Source: Study results of PSMP2016
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283 Big power consumers and new projects in Tanzanian regions

Table 2-19: Big power consumers by regional survey Table 2-20: New projects by regional survey
Unit 2015 2020 2021 2022 2023 2024 2025 Region Unit 2015 2020 2021 2022 2023 2024 2025
2|Arusha MW 230| 260 260 26.0| 260| 260/ 26.0 2|Arusha MW 12| 49| 436 442| 449] 455 462
7|Dar es Salaam MW 128.0| 1550/ 158.0| 163.0| 166.0/ 167.0| 172.0 7|Dar es Salaam MW 920 119.0) 126.2) 1334 1406| 147.8| 1550
1{Dodoma MW 280/ 310 31.0| 310/ 310] 310 310 1]Dodoma MW 00f 153 153] 153| 153| 153 153
11|Iringa +Njombe MW 123| 158/ 158/ 158/ 158/ 158 158 11)Iringa +Njombe MW 0.0 0.5 0.6 06/ 07/ 07| 08
18|Kagera MW 12.0 8.0 8.0 80| 10.0| 13.0] 14.0 18Kagera MW 14| 518/ 601| 684| 76.6| 849| 932
16|Kigoma MW 0.0 0.0 0.0 0.0 0.0 0.0 0.0 16|Kigoma MW 0.0 115 12.9 14.3 15.7 17.1 18.5
3|Kilimanjaro MW 60| 100/ 100/ 100/ 100 10.0| 10.0 3|Kilimanjaro MW 46| 146 146 146| 146 146 146
8|Lindi MW 1.0 2.0 2.0 2.0 2.0 2.0 2.0 8|Lindi MW 0.0 8.9 9.8 10.8 11.8 12.7 13.7
21|Manyara MW 1.8 3.1 3.1 3.1 3.1 3.1 3.1 21/Manyara MW 7.0 16.0 16.0 16.0 16.0 16.0 16.0
20|Mara MW 16.0 28.5 30.5 30.5 31.6 31.6| 316 20|Mara MW 0.0 4.0 4.4 4.8 5.2 5.6 6.0
12|Mbeya MW 177 287 297 297 297 300| 300 12|Mbeya MW 150/ 510/ 550[ 590/ 630| 670 710
5{Morogoro MW 21.1| 280 280 280| 280 280 280 5|Morogoro MW 0.0/ 00| 00} 00/ 00| 00] 00
9|Mtwara MW 4.0 5.0 6.0 7.0 8.0 90| 100 9|Mtwara MW 0.0 2.2 2.2 2.2 2.2 2.2 22
19|Mwanza +Geita MW 23.0| 40.0| 440 450 450 49.0| 57.0 19|Mwanza +Geita MW 75| 540 581| 623| 664 70.6] 747
6|Pwani MW 300 550/ 560/ 580 59.0/ 600 620 6{Pwani MW 18| 320| 426| 532| 638| 744 850
15{Rukwa +Katavi MW 2.0 2.0 2.0 2.0 2.0 2.0 2.0 15|Rukwa +Katavi MW 17| 138| 150 162| 17.4| 186 198
10|Ruvuma MW 0.0 0.0 0.0 0.0 0.0 0.0 0.0 10{Ruvuma MW 0.0 25 4.0 55 7.0 85| 10.0
17|Shinyanga+ Simiyu| MW 94.0| 103.0 106.0/ 106.0| 106.0| 106.0| 106.0 17/Shinyanga+ Simiyu| MW 0.0 3.6 4.0 4.4 4.8 5.2 5.6
13|Singida MW 2.0 3.0 3.0 3.0 3.0 3.0 3.0 13|Singida MW 03 0.7 0.7 0.7 07 0.7 0.7
14|Tabora MW 2.0 2.0 2.0 2.0 2.0 2.0 2.0 14Tahora MW 00| 150/ 167 184| 201| 218| 235
4|Tanga MW 320/ 570 570 57.0 57.0 57.0] 57.0 4(Tanga MW 100| 200 200 200| 200 200| 200
22|Zanzibar MW 0.0 0.0 0.0 0.0 0.0 0.0 0.0 22|Zanzibar MW 70/ 100/ 100 100| 100/ 100] 100
total MW 455.9] 603.0] 618.0] 627.0] 635.1] 645.4] 662.4 total MW 1495 489.1] 531.6] 5741] 6167] 659.2] 7017

Source: Regional demand survey conducted by BICO (Bureau for Industrial Cooperation) in October - December 2015
Note: The tables are the original data from the Regional survey
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Regional population

Table 2-21: Regional population

Unit: 1000 person

Region names 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

1 Dodoma 2,234 2,281 2,329 2,376 2,424 2,472 2,519 2,567 2,613 2,660 2,706 2,752 2,798 2,843 2,887 2,932
2 Arusha 1,857 1,909 1,962 2,015 2,068 2,121 2,174 2,227 2,280 2,333 2,386 2,439 2,491 2,544 2,596 2,647
3 Kilimanjaro 1,739 1,770 1,801 1,832 1,863 1,893 1,924 1,954 1,984 2,014 2,044 2,073 2,101 2,130 2,158 2,186
2,204 2,254 2,304 2,355 2,405 2,438 2,470 2,501 2,532 2,563 2,594 2,624 2,653 2,683 2,711 2,740

2,400 2,457 2,516 2,574 2,632 2,683 2,733 2,783 2,832 2,881 2,930 2,978 3,026 3,074 3,121 3,167

1,181 1,207 1,233 1,260 1,286 1,312 1,338 1,364 1,390 1,416 1,441 1,467 1,492 1,517 1,541 1,566

7 Dar es Salaam 5,269 5,573 5,895 6,227 6,568 6,913 7,259 7,606 7,954 8,302 8,649 8,994 9,336 9,676 10,013 10,346
8 Lindi 892 900 909 917 925 933 941 949 956 963 971 978 985 991 998 1,005
9 Mtwara 1,324 1,340 1,357 1,373 1,389 1,405 1,421 1,436 1,451 1,466 1,481 1,496 1,510 1,524 1,538 1,552
10 Ruvuma 1,478 1,510 1,542 1,574 1,606 1,639 1,671 1,703 1,735 1,767 1,798 1,829 1,860 1,891 1,922 1,952
11 Iringa +Njombe 1,699 1,716 1,733 1,749 1,766 1,782 1,797 1,812 1,827 1,842 1,857 1,871 1,885 1,899 1,912 1,925
12 Mbeya 2,965 3,047 3,131 3,214 3,298 3,354 3,409 3,463 3,617 3,570 3,623 3,675 3,726 3,777 3,828 3,878
13 Singida 1,481 1,516 1,552 1,587 1,622 1,658 1,694 1,730 1,765 1,800 1,835 1,870 1,905 1,939 1,973 2,007
14 Tabora 2,527 2,602 2,679 2,757 2,834 2,911 2,988 3,064 3,141 3,218 3,294 3,371 3,447 3,523 3,599 3,674
15 Rukwa +Katavi 1,747 1,805 1,863 1,923 1,982 2,042 2,102 2,162 2,222 2,282 2,343 2,403 2,463 2,524 2,584 2,644
16 Kigoma 2,306 2,362 2,419 2,476 2,533 2,589 2,645 2,701 2,756 2,811 2,866 2,921 2,975 3,029 3,082 3,135
17 Shinyanga+ Simiyu 3,329 3,395 3,461 3,528 3,593 3,703 3,813 3,923 4,034 4,145 4,256 4,367 4,478 4,590 4,701 4,812
18 Kagera 2,733 2,820 2,911 3,002 3,093 3,151 3,209 3,266 3,322 3,378 3,434 3,489 3,543 3,597 3,651 3,704
19 Mwanza +Geita 4,962 5,105 5,252 5,370 5,464 5,690 5,919 6,151 6,386 6,624 6,865 7,109 7,354 7,602 7,852 8,096
20 Mara 1,894 1,941 1,989 2,037 2,085 2,134 2,183 2,232 2,280 2,328 2,376 2,424 2,472 2,519 2,566 2,613
21 Manyara 1,585 1,636 1,689 1,742 1,795 1,838 1,882 1,925 1,968 2,011 2,054 2,097 2,139 2,181 2,223 2,265
Mainland total 47,807 49,146 50,527 51,888 53,235 54,660 56,089 57,518 58,948 60,377 61,802 63,225 64,642 66,053 67,457 68,846
22 Zanzibar total 1,439 1,483 1,528 1,577 1,626 1,679 1,709 1,740 1,771 1,804 1,836 1,870 1,904 1,938 1,974 2,024
Total 49,246 50,629 52,055 53,465 54,861 56,339 57,798 59,258 60,720 62,180 63,639 65,094 66,545 67,991 69,431 70,869

Region names 2031 2032 2033 2034 2035 2036 2037 2038 2039 2040 2015/20 2020/25 2025/30 2030/35 2035/40 2015/40

1 Dodoma 2,975 3,019 3,061 3,104 3,146 3,187 3,228 3,268 3,308 3,347 2.0 1.8 1.6 1.4 1.3 1.6
2 Arusha 2,699 2,750 2,801 2,851 2,902 2,951 3,001 3,050 3,098 3,146 2.7 2.4 2.1 1.9 1.6 2.1
3 Kilimanjaro 2,213 2,240 2,267 2,293 2,319 2,345 2,370 2,395 2,420 2,444 1.7 1.5 1.4 1.2 1.1 1.4
4 Tanga 2,768 2,795 2,822 2,849 2,875 2,900 2,925 2,948 2,971 2,993 2.0 1.2 1.1 1.0 0.8 1.2
5 Morogoro 3,213 3,259 3,304 3,348 3,392 3,435 3,476 3,516 3,554 3,591 2.2 1.8 1.6 1.4 1.1 1.6
6 Pwani 1,590 1,614 1,638 1,662 1,685 1,707 1,729 1,750 1,771 1,790 2.1 1.9 1.7 1.5 1.2 1.7
7 Dar es Salaam 10,675 10,999 11,318 11,632 11,940 12,242 12,538 12,828 13,111 13,387 5.6 4.6 3.6 2.9 2.3 3.8
8 Lindi 1,011 1,018 1,024 1,030 1,036 1,042 1,048 1,053 1,059 1,064 0.9 0.8 0.7 0.6 0.5 0.7
9 Mtwara 1,565 1,578 1,591 1,604 1,617 1,629 1,641 1,653 1,665 1,676 1.2 1.1 0.9 0.8 0.7 0.9
10 Ruvuma 1,982 2,011 2,040 2,069 2,098 2,126 2,154 2,182 2,209 2,236 2.1 1.9 1.7 1.5 1.3 1.7
11 Iringa +Njombe 1,938 1,951 1,964 1,976 1,988 2,000 2,011 2,023 2,034 2,045 1.0 0.8 0.7 0.6 0.6 0.7
12 Mbeya 3,927 3,975 4,023 4,070 4,117 4,162 4,206 4,248 4,288 4,328 2.5 1.6 1.4 1.2 1.0 1.5
13 Singida 2,041 2,074 2,107 2,139 2,172 2,204 2,235 2,267 2,298 2,328 23 2.0 1.8 1.6 1.4 1.8
14 Tabora 3,749 3,824 3,898 3,972 4,045 4,118 4,190 4,262 4,333 4,404 2.9 25 2.2 1.9 1.7 2.2
15 Rukwa +Katavi 2,705 2,765 2,824 2,884 2,943 3,000 3,057 3,113 3,168 3,222 3.2 2.8 25 2.2 1.8 2.5
16 Kigoma 3,188 3,240 3,291 3,343 3,393 3,442 3,490 3,536 3,581 3,624 2.3 2.1 1.8 1.6 1.3 1.8
17 Shinyanga+ Simiyu 4,923 5,034 5,144 5,254 5,362 5,469 5,574 5,677 5,779 5,879 2.2 2.8 25 2.2 1.9 2.3
18 Kagera 3,756 3,808 3,859 3,910 3,960 4,008 4,055 4,100 4,144 4,186 2.9 1.7 1.5 1.3 1.1 1.7
19 Mwanza +Geita 8,334 8,566 8,791 9,010 9,221 9,427 9,625 9,816 10,001 10,179 2.8 3.8 3.4 2.6 2.0 2.9
20 Mara 2,659 2,705 2,751 2,796 2,841 2,885 2,929 2,973 3,016 3,058 24 22 1.9 1.7 1.5 1.9
21 Manyara 2,307 2,348 2,389 2,429 2,469 2,508 2,545 2,581 2,615 2,648 3.0 2.2 2.0 1.7 1.4 2.1
Mainland total 70,218 71,572 72,908 74,225 75,520 76,788 78,027 79,239 80,421 81,575 2.7 25 2.2 1.9 1.6 2.2

22 Zanzibar total 2,052 2,082 2,111 2,141 2,172 2,202 2,231 2,260 2,288 2,315 3.1 1.8 2.0 1.4 1.3 1.9
Total 72,270 73,654 75,019 76,366 77,692 78,990 80,258 81,498 82,709 83,891 2.7 25 2.2 1.9 1.5 2.2

Source: NBS for population census data in 2012




























































































































































































































































































































































