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Foreword

The Impact of Access to Sustainable Energy Survey (IASES) 2021/22 was implemented
by the National Bureau of Statistics (NBS) and Statistics Norway (SSB) in collaboration
with Ministry of Energy, Tanzania Electric Supply Company (TANESCO), Rural Energy
Agency (REA) and Energy and Water Utilities Regulatory Authority (EWURA). The
survey was jointly funded by the Government of Tanzania and the Norwegian Agency
for Development Cooperation (Norad) through Statistics Norway.

Access to sustainable energy is a critical issue with far-reaching impacts on
communities, economies, and the environment. In today's world, energy is the
backbone of development. It is essential for meeting the basic needs of people such as
cooking, lighting and heating. However, millions of people lack access to reliable and
affordable energy, and this hinders their social and economic development.

To address this issue, governments organizations and communities around the world
are in the process of expanding access to sustainable energy. The Impact of Access to
Sustainable Energy Survey explores the impact of sustainable energy on people's lives,
businesses, and the environment. The survey seeks to understand how access to
sustainable energy influences economic growth, health, education, gender equality, and
mitigates climate change.

The main objective of the Survey was to measure the access to sustainable energy and
the impact of such access at the national and regional levels. The survey is an important
step in acquiring a comprehensive understanding of the impact of access to sustainable
energy. It provides valuable insights for policymakers, businesses, and organizations
working to expand access to sustainable energy. It also identifies best practices for
sustainable energy implementation and inform future policies and initiatives.

We hope that the findings of this survey will contribute to the global effort towards
achieving universal access to sustainable energy. We extend our sincere gratitude to all
the participants who have contributed their valuable insights and experiences to this
survey.

Honorable Doto Biteko (MP)

Deputy Prime Minister and Minister of Energy
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Definition of Key Terms

Power plant – A production facility for electric power based upon sustainable
production such as hydro-generated electricity, solar panel generated electricity, and
wind mill generated electricity; or diesel generated electricity.

Electric grid – Electric lines or wires capable of transmitting of electric charge at various
levels from high to consumer voltage.

High voltage power transmission lines – Grid lines from power plants to community
transformers from 147,000 to 1000 volts.

Transformer stations and transformers – Facilities reducing voltage step by step from
the highest level at 147,000 volts to consumer levels at 220/230 V (consumer households)
or 340 V (business consumers).

Connection to electricity – A household (or business) is connected to the electric grid
by wires to the location.

Access to electricity – A household with their own connection to electricity, with the
possibility to get connected to electricity or by gaining from neighbours connected to
electricity, such as by being able to charge the mobile phones.

Electric charge – The potential electric energy measured in volt or kilovolt abbreviated
as kV.

Electric current or flow – The amount of electricity flowing in a circuit such as a wire. It
is measured in ampere.

Electric power – The electric energy consumed such as for light or running a machine. It
is measured in watts or kilowatts. 1W=1V x 1A.

Electric power-consumption – The electric power consumed in a given period. It is
measured in Wh or kWh.

Power capacity:

 From the grid there is no technical limitation. You pay per kW used in a given
time period in kWh.

 From a solar panel, there is electric energy limitation you usually get 95% of the
panel capacity such as 19W from a 20W panel. You pay nothing and may
consume for 10 hours during daytime in full sunshine.

 From a battery there is power limitation you usually get 75% of the battery
capacity. A 12V battery storing 20 Ah may give you 75% x 12V x 20Ah = 180 Wh.
With a 20W solar panel you may theoretically recharge the battery in 1 day of
full sunshine, but due to technical waste during charging, you may need 1.5 days.
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You may then light 2 x 5W LED bulbs for 18 hours or both 2 bulbs and a 20W TV
for 6 hours.

Household – All members of a household living in one compound, one building, or one
apartment and usually eating from the same pot.

Community – All households living in a village or a quarter where most households
know each other and have a common knowledge of their location.

Enumeration Areas (EAs) – These areas are usually demarcated during the Population
and Housing Census. They have an average of 100-150 households and are considered
as single localities for census enumeration.

Region – The 26 official regions in Mainland Tanzania

Areas – In this report the communities and EAs are grouped in three levels of urban
versus rural: Dar es Salaam, Other urban areas, and Rural areas.

Centrality – In this survey the rural communities and EAs are grouped in three levels of
centrality: max 10 km to town, 11-25 km to town, more than 25 km to town.
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Executive Summary

From 2019 to 2022, the Tanzania’s National Bureau of Statistics (NBS) and Statistics
Norway (SSB) conducted a survey named Impact of Access to Sustainable Energy
Survey (IASES). The survey, that was conducted in Mainland Tanzania, was jointly
funded by the Government of Tanzania and Norwegian Agency for Development
Cooperation (Norad). The current report follows the main international goals and
indicators for the Sustainable Development Goal number 7 (SDG7.1) which is to offer
affordable, reliable, sustainable and modern energy for all by 2030.

Access to Electricity

Mainland Tanzania uses several key indicators to measure access to electricity. The
Rural Energy Agency (REA) considers households to have access if there is an electric
pole in the village, hamlet, or mtaa (street). The household is connected to electricity if
there is an electric bulb in the house. According to this definition, the percentage of
households connected to electricity increased from 32.8 percent in 2016/17 to 45.8
percent in 2021/22, consequently more than 2 million households in Mainland Tanzania,
have been connected to electricity over the last six years.

The proportion of households connected to electricity is higher in urban than in rural
areas and highest in Dar es Salaam region where almost nine out of ten households are
connected to electricity whereas seven out of ten are connected in other urban areas,
and about four out of ten are connected in rural areas.

The percentage of households living in communities connected to electricity is large.
These households are not necessarily connected but only that connection is possible in
the community. Even in rural areas 2 of 3 households live in communities with
connection to electricity. As many as 95.0 percent of the communities have grid, mini-
grid, or other electricity source in the community.

The Sustainable Development Goals (SDGs) also cover energy services. The SDG
indicator 7.1.1 considers households as having access if their supply of electricity is able
to provide light for at least 4 hours a day and at least 1 hour at night on average.
Overall, just above half of the households fulfil this goal. Furthermore, almost 3 of 4
households in Mainland Tanzania live in communities connected to electricity.

About 30 percent of all households in Mainland Tanzania rely on grid as their main
source of electricity. In Dar es Salaam this applies to almost 90 percent, while only about
10 percent of the households report grid as the main source of electricity in rural areas.
About 30 percent of rural households do not have any form of electricity

1 SDG TARGET 7.1 By 2030, ensure universal access to affordable, reliable and modern energy services
INDICATOR 7.1.1 Proportion of population with access to electricity. In meta-data: Access rates are only considered if the primary
source of lighting is the local electricity provider, solar systems, mini-grids and stand-alone systems. Light on average for at least 4
hours per day and 1 hour at night.
INDICATOR 7.1.2 Proportion of population with primary reliance on clean fuels and technology
Clean is defined by the emission rate targets and specific fuel recommendations and in some circumstances by adopting advanced
combustion cook stoves.
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The report also gives a detailed picture on households access to electricity regarding
capacity, availability, reliability, quality, affordability, and legality of electricity, as well
as health and safety. This multi-dimensional approach identifies two main next
challenges in Mainland Tanzania. The first challenge is ensuring availability and
reliability of access to electricity for households with grid by ensuring the capacity of
power delivery and improved maintenance of the grid-net. The second challenge is to
identify the barriers for solar power in remote areas.

Cooking solutions

Two out of three households in Mainland Tanzania used firewood as their main source
of energy for cooking. The second most common source of energy used for cooking was
charcoal, used by one out of four households. Firewood is the dominant fuel in rural
areas, while charcoal dominates in urban areas. The percentage of households using
modern, clean and efficient sources of energy for cooking such as electricity, biogas and
LPG is small. It is two percent in Dar es Salaam, three percent in other urban areas and
negligible in rural areas.

In urban areas, hardly any household has a traditional open charcoal burner without
any option to stop or regulate the airflow to improve efficiency, and hence reduce the
emission of smoke and gases.

A considerable percentage of the households in urban areas use stoves with improved
designs or even better, with a chimney. In Dar es Salaam, 9 in 10 households and in
other urban areas 2 in 3 households, have stoves with some sort of improved design. In
rural areas the situation is very different as only 1 out 10 households have an oven with
some improved design. Cook stove efficiency is much higher in urban than in rural
areas.

Kitchens in rural areas generally have the best ventilation. This is mainly due to by
cooking in open air or having a separate open kitchen house with at least three open
sides.

Around half of persons engaged in cooking are exposed to emissions from the stove for
about 2 hours per day. Hence, they are exposed to emissions from the main oven for a
considerable time.

Two thirds of households in urban areas and 9 in 10 households in rural areas spend
less than 5 percent of their income on fuel for cooking. The prices of fuel are generally
higher in urban areas, but so is the household income. The best way of reducing the
burden of households in the provision of energy for cooking in rural areas, is increasing
the efficiency of cook stoves.

The education of the household head influences the choice of cooking solutions
substantially, meaning that the more educated the household head, the more efficient is
the cooking solution applied. On the other hand, the gender of the household head has
less impact on the choice of cooking solutions.
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Chapter One
Introduction

The National Bureau of Statistics (NBS) conducted a survey in Mainland Tanzania on
the impact of access to sustainable energy for the first time in 2021/22. The survey was
jointly funded by the Government of Tanzania and the Norwegian Agency for
Development Cooperation (Norad) through Statistics Norway.

All major institutions of the energy sector in Mainland Tanzania were involved in the
conduct of Impact of Access to Sustainable Energy Survey (IASES) 2021/22. The
institutions are the Ministry of Energy, Tanzania Electric Supply Company (TANESCO),
Rural Energy Agency (REA), and Energy and Water Utilities Regulatory Authority
(EWURA).

The results from 2021/22 - IASES will be used to monitor the SDG 7 (Ensure access to
affordable, reliable, sustainable and modern energy for all) and Target 7.1 (By 2030,
ensure universal access to affordable, reliable and sustainable energy services). It is also
anticipated that, data from the survey will be used in policy design and review,
planning, as well as evidence-based decision making.

The survey also captures more details on multi-dimensional access to modern sources
of energy, where access is measured by e.g. amount, stability and affordability. This is
more advanced compared to the traditional statistical approach which usually only
provides the “yes-no” information about “the main source of energy” for lighting and
cooking.

This is the first report for the IAES 2021/22. It gives key findings on households' access
to sustainable energy, cooking solutions, and the quality of the access. The report
includes an in-depth explanation of the methodology used to measure access. This
report will be followed by other reports from the same survey material including a full
analysis report covering the wide statistical data material collected, as well as a report
on barriers and drivers of adapting modern energy and impact of access to energy.

The main objective of this survey was to measure the access to sustainable energy and
the impact of such access at the national and regional levels. Further, the IASES has:

i. Contributed to the Sustainable Energy for all (SE4All)/World Bank initiative of
measuring access to energy for evidence based national and regional planning as
well as for international comparisons;

ii. Developed a new survey module whose objective is to learn and document
potential impact on economic activity and human welfare when households and
Communities access modern energy sources;

iii. Documented the access to sustainable energy in urban and rural areas and the
impact observed after 5 to10 years; and

iv. Developed capacity of the National Bureau of Statistics and Energy Sector
institutions to measure the development in access, connectivity/availability and
impact in the years to come.
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The sample for the IASES in Mainland Tanzania is a two-stage sample, comprising
urban and rural areas in each region of Mainland Tanzania. At the first stage the
enumeration areas (EAs) are selected within each domain by random systematic
probability proportional to size (PPS) sampling based upon the number of households
in each EA as registered in the 2012 Population and Housing Census. At the second
stage all households in a given EA are listed and a fixed number of households are
selected by random systematic sampling. The final sample comprised of 2,580 urban
households and 3,984 rural households, making a total of 6,564 households across
Mainland Tanzania was selected. Mobile teams travelled to all regions to list all
households in the selected areas and interview the sampled households from December
2021 to March 2022. Tablets with electronic questionnaires and maps were used during
the data collection. More on sampling and data collection can be found in Appendix A:
Technical notes.
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Chapter Two
Access and Connection to Electricity – Overall Measures

Access to electricity may be measured in several ways. The current report follows
international and national measures and indicators as far as household data allow. The
main international goals and indicators are under the overarching Sustainable
Development Goal number 7 (SDG72) which aims at affordable, reliable, sustainable,
and modern energy for all by 2030. Furthermore, access to energy is detailed by the
degree and quality of access to energy. This is described by a multi-dimensional tier-
classification.

At the national level in Mainland Tanzania, the main policy focus is extending the
benefits of electricity to an increasing share of the population. A household may benefit
from electricity by being connected to the grid, by accessing solar based and other
sources of electricity, or through neighbors with electricity within and next to the
community with electricity. National indicators presented below include households
connected to electricity and communities access to electricity.

The sample is designed to give accurate estimates for Mainland Tanzania, Dar es
Salaam, other urban areas, and rural areas. The estimates for individual region are less
accurate. Nevertheless, regional distributions are still presented to show trends across
the country for groups of regions such as between regions close to large urban areas
versus remote regions.

2.1 Households connected to electricity

In Mainland Tanzania, the Rural Energy Agency (REA) is responsible for increasing
access to electricity by building networks to new communities in the rural areas. Their
main goal is to increase the number of households connected to electricity in rural
Mainland Tanzania. REA apply the following definition to measure progress towards
this goal:

Households Connected to Electricity

REA definition: (If there) is an electric pole in the village, hamlet or mitaa and an electric bulb in the house (the
household is connected to electricity). In the Impact of Access to Sustainable Energy Survey 2021/22, households
connected to electricity referred to households whose source of electricity was either Tanzania Electric Supply
Company Limited (TANESCO) /REA or a local private entity.

Source: [1] Rural Energy Agency (REA): Energy Access and Use Situation Survey I and II Reports

2 SDG TARGET 7.1 By 2030, ensure universal access to affordable, reliable and modern energy services
INDICATOR 7.1.1 Proportion of population with access to electricity. In meta-data: Access rates are only considered if the primary
source of lighting is the local electricity provider, solar systems, mini-grids and stand-alone systems. Light on average for at least 4
hours per day and 1 hour at night.
INDICATOR 7.1.2 Proportion of population with primary reliance on clean fuels and technology
Clean is defined by the emission rate targets and specific fuel recommendations and in some circumstances by adopting advanced
combustion cook stoves.
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Table 2. 1 Percentage of Households Connected to Electricity, Mainland Tanzania

Area
2016/17

(EAUSS I)*
2019/20

(EAUSS II)*
2021/22

(IASES)**

Mainland Tanzania 32.8 39.9 45.8

Source:
*Ministry of Energy through Rural Energy Agency (REA): Energy Access and Use Situation Survey I and II
**NBS & SSB: 2021/22 Impact of Access to Sustainable Energy Survey, Mainland Tanzania

Since 2016, there has been an impressive increase in the percentage of households
connected with electricity according to the REA definition. The percentage of
households connected to electricity increased from 32.8 percent in 2016/17 to 45.8 in
2021/22. Consequently, more than 2 million households, in Mainland Tanzania, have
been connected to electricity over the last six years.

Figure 2. 1 Percentage of Households Connected to Electricity (REA definition) by Area,
Mainland Tanzania, IASES 2021/22

The percentage of households connected to electricity is higher in urban than in rural
areas and is highest in Dar es Salaam region where almost nine out of ten households
are connected to electricity whereas seven out of ten are connected in other urban areas,
and about four in ten are connected in rural areas (Figure 2.1).



5

Figure 2. 2 Percentage of Households Connected to Electricity Grid by Region, Mainland
Tanzania, IASES 2021/22

Grid connection is not evenly distributed in Mainland Tanzania. Figure 2.2 shows that
the darker the shade the higher the connectivity rate. It also shows that regions in the
western and eastern parts of Mainland Tanzania have higher connection rates than
those in the northern southern parts.
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Figure 2. 3 Percentage of Households Connected to Electricity (REA definition) by Region,
Mainland Tanzania, IASES 2021/22

Source: 2021/22 Impact of Access to Sustainable Energy Survey, Mainland Tanzania
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Figure 2.3 reveals substantial differences in the rates of households connection to the
grid in Mainland Tanzania. The rate of connection is 50 percent or above in the eight
regions of Katavi, Lindi, Tanga, Dodoma, Kilimanjaro, Njombe, Rukwa and Dar es
Salaam. The rate in the three regions of Mara, Shinyanga and Simiyu is less than 50
percent in the remaining 15 regions of the households are connected to electricity.

2.2 Fewer female headed households connected to electricity in Dar es Salaam

In household surveys, findings are often associated with the sex of the household head.
In this survey the percentage of female headed households was 25 for Mainland
Tanzania, 22 for rural areas, and 30 percent for Dar es Salaam and other urban areas.
The percentage of households connected to electricity according to the REA definition is
the same for both male and female headed in all areas except Dar es Salaam. In Dar es
Salaam, 90 percent of male-headed households have a grid connection compared to 82
percent of female-headed households.

2.3 Community access to an electrical grid/ electricity

One of the main aims of REA is to expand the national grid to more villages and
hamlets by establishing low voltage (340V or 430V) transformers. Progress is measured
by the number of communities where some households have access to energy.

Communities connected to electricity are calculated as households living in villages or hamlets
connected to electricity.

The percentage of households living in communities connected to electricity is large
(Figure 2.4). It is large even in rural areas where two thirds of households live in
communities with electricity. In Dar es Salaam, all households live in communities
(mitaa) that have grid connection.

Figure 2. 4 Percentage of Households Living in Communities with Access to Electricity by Area,
Mainland Tanzania, IASES 2021/22

Source: NBS & SSB: 2021/22 Impact of Access to Sustainable Energy Survey, Mainland Tanzania
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Connectivity is high in regions. In most regions, more than half of the households live
in communities (villages, hamlets, and mitaa) connected to electricity. In the five
regions of Ruvuma, Singida, Tabora, Kigoma and Shinyanga less than half of the
households live in communities with some access to electricity.

Figure 2. 5 Percentage of Households Living in Communities with Access to Electricity by Region,
Mainland Tanzania, IASES 2021/22
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2.4 Access to electricity in neighbour community

The two REA definitions presented above focuses on grid connection. Today it is
possible to access to electricity from various sources. This section shows the percentage
of households with electricity within walking distance. The purpose of adopting this
definition is to show that households can benefit from electricity in the community by
for example being able to charge their mobile phones even if they do not have electricity
in their homes.

Potential sources of electricity in the neighbourhood community are included:

 Grid or mini-grid in community
 Any other electricity source in community such as pico-generator, generator or

community solar systems
 Grid in neighbouring community
 Other electricity source for charging in neighbouring community

Figure 2. 6 Percentage of Communities with Access to Electricity by Area and Type of Access,
Mainland Tanzania, IASES 2021/22

As many as 95 percent of the communities have either grid, mini-grid or other
electricity source in the community. This shows that the widespread access to electricity
in Mainland Tanzania comes from a range of options. In the following paragraphs we
look into access across sources and quality of this access.

2.5 Sustainable Development Goal 7 (SDG7)

Sustainable Development Goal 7 (SDG7) aims to increase access to affordable, reliable,
and modern energy services3. The SDG 7 addresses three dimensions of energy services:
affordable, reliable, and modern energy services. These dimensions are covered in

3 SDG TARGET 7.1
By 2030, ensure universal access to affordable, reliable and modern energy services INDICATOR 7.1.1
Proportion of population with access to electricity. In meta-data: Access rates are only considered if the primary source of lighting is
the local electricity provider, solar systems, mini-grids and stand-alone systems. Light on average for at least 4 hours per day and 1
hour at night
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detail in the paragraphs on tier access to electricity. Here the SDG 7.1.1 indicator is
presented as an introduction, requiring access to a minimum supply of electricity
sufficient to provide light for at least 4 hours during the day and 1 hour at night on
average.

Figure 2. 7 Percentage of Households with Access to Electricity as Defined by SDG7 by Area,
Mainland Tanzania, IASES 2021/22

Figure 2.7 shows that, a little more than half of households in Mainland Tanzania access
electricity in various forms. The share is particularly high in Dar es Salaam and other
urban areas. In rural areas, however, only 41 percent of households have access to
power.

In Mainland Tanzania, there is a significant variation in accessing electricity at regional
level. While more than 80 percent of households in Dar es Salaam have access to
electricity as per SDG7 definition, the percentage is between 40 and 60 for most of the
other regions. Simiyu and Manyara regions have the lowest access rates with less than a
quarter of households accessing electricity (Figure 2.8).
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Figure 2. 8 Percentage of Households with Access to Electricity as Defined by SDG7 by Region,
Mainland Tanzania, IASES 2021/22
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2.6 Main source of electricity

The main source of electricity in households is interesting by itself and also important
when discussing the dimensions of access to electricity.

Figure 2.9 shows that about 30 percent of all households in Mainland Tanzania consider
grid as their main source of electricity. In Dar es Salaam it is the main source for about
85 percent of the househols. In rural areas, about 10 percent of households report grid
as the main source while solar based sources (home systems, multi light and solar
lantern) are the main source for about 55 percent of the households. Around one third
(33 percent) of rural households do not have electricity.

Figure 2. 9 Percentage of Households by Area and Main Source of Electricity, Mainland Tanzania,
IASES 2021/22
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Chapter Three
Tier Access to Electricity in Households

As a response to the first major global energy crisis at the end of the 1970s, the global
Energy Sector Management Assistance Program (ESMAP) was established to provide
global knowledge and technical assistance. ESMAP, administered by the World Bank,
developed a partnership program with 18 partners to assist low and middle-income
countries to reduce poverty and boost growth through environmentally sustainable
energy solutions. The approach was laid out and documented in the Beyond
Connections report from ESMAP in 2015[2]. This approach has identified 7 dimensions
of access to electricity and identified the level of access for each dimension in 5 Tiers.
The 7 dimensions are as presented in the table below.

Table 3. 1 Multi-Tier Framework for Measuring Access to Electricity*

ATTRIBUTE TIER 0 TIER 1 TIER 2 TIER 3 TIER 4 TIER 5

Capacity Power
capacity
ratings (W or
daily Wh)

Less than 3 W At least 3 W At least 50 W At least 200 W At least 800 W At least 2 kW
Less than
12Wh

At least
12 Wh

At least 200 Wh At least 1 kWh At least 3.4
kWh

At least 8.2
kWh

Services Lighting of
1,000 lmhr
per day

Electrical
lighting, air
circulation,
television, and
phone charging
are possible

Availability Daily
Availability

Less than 4
hours

At least 4 hours At least 8 hours At least 16
hours

At least 23
hours

Evening
Availability

Less than 1
hour

At least 1
hour

At least 2 hours At least 3 hours At least 4 hours

Reliability Not applicable Not
applicable

More than 14 disruptions per
week

At most 14
disruptions per
week or At
most 3
disruptions per
week with total
duration of
more than 2
hours”

At most 3
disruptions
per week
with total
duration of
less than 2
hours

Quality Not applicable Not
applicable

Household experiences voltage
problems that damage appliances

Voltage problems do not affect
the use of desired appliances

Affordability Not applicable
for overall
Tiers, but as a
separate
measure

Not
applicable
for overall
Tiers, but as
a separate
measure

Cost of a
standard
consumption
package of 365
kWh per year is
more than 5 of
household
income

Cost of a standard consumption package of 365
kWh per year is less than 5 of household income

Legality Not applicable Not
applicable

No bill payments made for the use
of electricity

Bill is paid to the utility,
prepaid card seller, or
authorized representative

Health &
Safety

Not applicable Not
applicable

Serious or fatal accidents due to
electricity connection

Absence of past accidents

* In this and all other Tier charts, the Tiers are listed in 6 groups from Tier 0 to Tier 5.
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Access to electricity which is measured by the tier dimensions includes: capacity,
availability (duration), reliability, quality, affordability, legality, health and safety.
Households have been classified into tiers for each dimension, and overall tier is
calculated based on the lowest of all the tiers.

3.1 Tier dimensions of access to electricity

The tier approach of access to energy is based on seven dimensions: Capacity,
availability, reliability, quality, affordability, legality, and health and safety. The
empirical numbers for these seven dimensions in Mainland Tanzania are shown below.

3.1.1 Capacity

Capacity may be measured directly, as the amount of watts accessible. This is the
standard option if the household is connected to the grid. The alternative option is to
measure the amount of power which may be used per day. This is the standard option
if the source is a generator. A solar cell system is measured either as the capacity of the
solar panels or by the amount available from the battery. The highest level of these
indicators determines the overall capacity tier. If none of this information on capacity is
available, a summary of available appliance service (the service capacity) may serve as a
proxy indicator. In the following paragraphs capacity for each of the main sources of
electricity is presented.

3.1.1.1 Grid capacity

The capacity of the grid is regulated by the main fuse or electricity meter. It is at least
2000W (2 kW) which is above the requirement for tier 5.

Thus, the 30 percent of all households that have access to power from the grid, are
placed in the highest tier (tier 5) for this dimension.

Table 3. 2 Percentage of Households by Access to Energy (AE) Tier Grid Capacity, Mainland
Tanzania, IASES 2021/22

ATTRIBUTE TIER 0 TIER 1 TIER 2 TIER 3 TIER 4 TIER 5

Tier in Grid Connection:
percent of N=3.813 mill.
households

0 0 0 0 0 100

3.1.1.2 Solar cell and solar battery capacity

If the main source of electricity is a solar home system, the calculation of both
production capacity from the solar cell and storage capacity in batteries needs caution.
The capacity is set by the minimum of the solar panel and the battery.

For example, a typical new solar panel has the effect of 60W for around 5 hours on a
sunny day or 60W x 5h = 300Wh=0.3 kWh or in a week around 2kWh. This may be
stored in a 12V battery as 2100Wh / 12V = 175 Ah. We may expect a loss of up to 30
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percent in charging a battery fully. In 10 sunny days, a 170Ah battery (common capacity)
may be fully charged.

Only households that have solar home systems as their main source of electricity are
relevant in this analysis. They comprise about 29 percent of the households in Mainland
Tanzania. Table 3.3 shows the distribution of households in tiers based on solar panel
capacity. Around 74 percent of households access power from solar panels of 3W,
around 23 percent from solar panels of at least 50W, and 3 percent from solar panels of
more than 200W. They fall in tiers 1, 2 and 3 respectively.

Table 3. 3 Percentage of Households by Access to Energy (AE) Tier Solar Cell Capacity,
Mainland Tanzania, IASES 2021/22

ATTRIBUTE TIER 0 TIER 1 TIER 2 TIER 3 TIER 4 TIER 5

Tier in Solar Cell Capacity:
percent of N=3.129 mill.
households

0 74 23 3 0 0

Table 3.4 shows the distribution of households by tier based on battery capacity.
Around 80 percent of households have a battery of at least 12Wh in a solar home system
and around 17 percent have a battery of at least 200Wh. Around 3 percent of the
households have a battery with a capacity of more than 1 kWh. This places them to tiers
1, 2, and 3 respectively.

Table 3. 4 Percentage of Households by AE Tier Solar Battery Capacity, Mainland Tanzania,
IASES 2021/22

ATTRIBUTE TIER 0 TIER 1 TIER 2 TIER 3 TIER 4 TIER 5

Tier in Battery Capacity:
percent of N=3.129 mill.
households

0 80 17 3 0 0

The overall solar capacity is given by the minimum capacity of the solar panel and solar
battery. On average, the battery has the lowest capacity in tiers. No household remains
in tier 3 for both solar cell and battery capacity. Out of 12,845 households in Mainland
Tanzania 2,397 have access to electricity by solar panel and/or battery. Of the
households getting electricity through solar panel/battery, 92 percent are in tier 1, 8
percent in tier 2 and less than 1 percent are in tier 3 (Table 3.5).

Table 3. 5 Percentage of Households by AE Tier Solar Cell and Battery Capacity, Mainland
Tanzania, IASES 2021/22

ATTRIBUTE TIER 0 TIER 1 TIER 2 TIER 3 TIER 4 TIER 5

Tier in Solar Cell & Battery
Capacity: percent of N=3.129
mill. households

0 92 8 0 0 0
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3.1.1.3 Generator capacity

A generator is an expensive means of generating electricity, unless a household is
connected to a business where a running generator is needed. Only 4 thousand
households out of 12.845 million in Mainland Tanzania, have access to electricity
through a generator. Since the capacity of electrical generators is high, they all fall in
tier 5. In the survey, all reported generators are in Dar es Salaam.

Table 3. 6 Percentage of Households by Tier Aggregate Capacity in W, Mainland Tanzania,
IASES 2021/22

ATTRIBUTE TIER 0 TIER 1 TIER 2 TIER 3 TIER 4 TIER 5

Tier in Aggregate Capacity:
percent of N=4.000 mill.
households

0 0 0 0 0 100

3.1.1.4 Rechargeable battery capacity

Batteries are usually charged by a solar panel but may also be charged at a neighbour’s
household or a business with access to the grid or to a generator. The former is covered
by the analysis in item 3.1.1.1, and the latter is covered here.

A rechargeable battery not charged by solar energy is the main source for only a few
households. The batteries have limited capacity ranging within 150 to 950 Wh or less
than 80 Ah. Of the households with this as the main source, 82 percent are in tier 1 and
18 in tier 2 (Table 3.7).

Table 3. 7 Percentage of Households by Area and AE Tier Battery Capacity in Wh, Mainland
Tanzania, IASES 2021/22

ATTRIBUTE TIER 0 TIER 1 TIER 2 TIER 3 TIER 4 TIER 5

Tier in Battery Capacity:
percent of Mainland Tanzania
N=49,000 households

0 82 18 0 0 0

Dar es Salaam 0 0 0

Other urban 0 88 12

Rural 0 81 19

Table 3. 8 Percentage of Households by AE Tier Solar Lantern Capacity in Wh, Mainland
Tanzania, IASES 2021/22

ATTRIBUTE TIER 0 TIER 1 TIER 2 TIER 3 TIER 4 TIER 5

Tier in Solar Lantern Capacity:
percent of N=841,000
households

0 100 0 0 0 0

3.1.1.5 Access to service capacity

There are number of households that did not provide technical information on power
capacity although they reported access to electricity and ownership of electrical
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appliances. A proxy measure of accessed electricity capacity is calculated by summing
the power requirement across appliances owned by the household. Power demanding
appliances will push the capacity upwards.

Out of 12.845 million households in Mainland Tanzania, 354 thousand (about 3 percent)
did not provide information of main source of electricity but did have some electrical
appliances. The electrical capacity for these households has been estimated through a
proxy indicator. Of these households, 76 percent are in tier 1, 22 in tier 2, and tiers 3 and
4 have 1 percent each (Table 3.9).

Table 3. 9 Percentage of Households by AE Tier Service Capacity if no other capacity in Wh,
Mainland Tanzania, IASES 2021/22

ATTRIBUTE 0 1 2 3 4 5

Tier in Proxy service capacity
if not other capacity: percent
of N=354,000 households

0 76 22 1 1 0

3.1.1.6 Peak capacity across the means of access to electricity

The overall distribution of households in the capacity Tiers are found by summing up
the households in each Tier based on the various approaches to calculate capacity levels
as explained above. Households with no electricity, and therefore zero power capacity,
will be placed in Tier 0.

About 30 percent of households are found in Tier 5, this is mainly due to grid electricity,
about 40 percent are in Tier level 0, 24 percent in Tier 1 and the remaining 5 are
distributed across Tiers 2, 3 and 4.

Table 3. 10 Percentage of Households by AE Tier Peak Capacity in Wh, Mainland Tanzania,
IASES 2021/22

ATTRIBUTE TIER 0 TIER 1 TIER 2 TIER 3 TIER 4 TIER 5

Tier in Access to electricity – capacity
from any source: percent N=12.845
mill. households

42 26 3 0 0 30

Capacity is the base dimension of access to electricity, but the Beyond Connection
approach includes 6 other dimensions which will be discussed in the following
paragraphs.

3.1.2 Availability

Availability, or the duration of the period where electricity is available, is measured in
hours for the main source of electricity and recorded both for 24 hours (we will in the
following refer to this as “day”) as well as for night (after dark).
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As illustrated in the matrix figure below, there are different requirements to reach a
given Tier during day and during night. The final Tier is given by the lowest Tier of the
two.

Of the households with only a solar lantern or a multilight system, about 25 percent do
not have enough electricity available to reach above Tier 0. 25 percent have enough to
reach Tier 5. In Dar es Salaam, almost 60 percent have enough to reach Tier 5.

Table 3. 11 Percentage of Households by Area and Access to Electricity in Tiers – Availability,
Mainland Tanzania, IASES 2021/22

ATTRIBUTE TIER 0 TIER 1 TIER 2 TIER 3 TIER 4 TIER 5

Daily
Availability

Less than
4 hours At least 4 hours At least

8 hours
At least
16 hours

At least
23 hours

Availability Evening
Availability

Less than
1 our

At least
1 hour

At least
2 hours

At least
3 hours At least 4 hours

Tiers in percent of 7.543 mill.
households with Access: Mainland
Tanzania 35 2 10 39 11 3

Dar es Salaam 55 4 5 14 14 9

Other urban 43 2 13 29 12 1

Rural 25 2 11 52 10 0

For some households the main shortage is the lack of available electricity throughout
the day and night, while for other the main shortage is by night. Hence the summarized
availability is lower than each of the sub-dimensions.

There is also a clear tendency to more extreme Tier values during the night. Both the
bottom Tier 0 and the top Tier 5 are largest during night. During the full day, the
households are more widely spread across the Tiers. For the remaining 5 dimensions,
Tier 0 and Tier 1 is not applicable for these dimensions.

3.1.3 Reliability

Tiers on reliability, quality, legality and health & safety are only applicable for
households with access to grid. If no access to grid the overall Tier level is determined
by the accessible power capacity and availability.

Reliability of electricity from grid is clearly a problem. A substantial share of
households has disruption of the energy supply like every second day or at least 2
hours per week. Accordingly, they are placed in Tier 3.
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Table 3. 12 Percentage of Households by Area and Access to Electricity in Tiers – Reliability,
Mainland Tanzania, IASES 2021/22

ATTRIBUTE TIER 0 TIER 1 TIER 2 TIER 3 TIER 4 TIER 5

Reliability Not applicable More than 14 disruptions per
week

At most 14
disruptions per
week or at most 3
disruptions per
week with total
duration of more
than 2 hours”

At most 3
disruptions per
week with total
duration of less
than 2 hours

Tiers in percent of 3,813
mill. households
connected to Grid:
Mainland Tanzania

0 26 64 10

Dar es Salaam 0 26 62 12

Other urban 0 26 66 8

Rural 0 24 64 12

3.1.4 Quality

This dimension measures the quality of the power being delivered from grid. The
quality is indicated by whether large voltage fluctuations may harm any appliances.
Most of the households for which this dimension is relevant do not experience this
problem. Still 17 percent have experienced that appliances have been damaged due to
voltage fluctuation problems.

Table 3. 13 Percent of Households by AE Tier Reliability if Access to Grid by Area, Mainland
Tanzania, IASES 2021/22

ATTRIBUTE TIER 0 TIER 1 TIER 2 TIER 3 TIER 4 TIER 5

Quality Not applicable Household experiences voltage
problems that damage appliances

Voltage problems do not affect the
use of desired appliances

Tiers in percent of 3.813
mill. households
connected to Grid:
Mainland Tanzania

0 17 83

Dar es Salaam 0 15 85

Other urban 0 17 83

Rural 0 20 80

3.1.5 Affordability

Affordability is assessed for all households, irrespective of whether they are currently
having access to electricity. This dimension records whether a household may afford to
buy power like 1 kWh per day every day. This is close to the limit for cheap tariff in
Tanzania. As long a household consumes less than 75 kWh in a three months period the
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tariff will be modest. If the consumption increases above this amount, the tariff will
triple.

Seventy-five (75) kWh in a 3 months period will be 0,833 kWh per day. Rather than
using the minimum tariff, the price used for calculation will be the average amount
paid by households in the survey sample. The average cost is calculated using all who
remember, or noted, the last payment for the prepaid meter and amount of power
purchased. The mean cost paid by households was TZS 343 per kWh. This average is
about 50 percent higher than the minimum tariff.

Using the mean cost, the amount each household would pay for 365 kWh in a year was
calculated. This is considered affordable if it is 5 percent or less of the household
income.

As it is considered too difficult to register the income, the value of total household
consumption is used as a proxy for the income.

Table 3. 14 Percentage of Households by Area and Access to Electricity in Tiers – Affordability, all
Households, Mainland Tanzania, IASES 2021/22

ATTRIBUTE TIER 0 TIER 1 TIER 2 TIER 3 TIER 4 TIER 5

Cost of 365 kWh per year is > 5% of household
income

Cost of a standard consumption package of 365
kWh per year is less than 5% of household incomeAffordability

Percent of 12.835 mill.
Households:
Mainland Tanzania

42 58

Dar es Salaam 19 81

Other urban 32 68

Rural 49 51

Table 3. 15 Percentage of Households by Area and Access to Electricity in Tiers – Affordability by
Area, Households Connected to Grid, Mainland Tanzania, IASES 2021/22

ATTRIBUTE TIER 0 TIER 1 TIER 2 TIER 3 TIER 4 TIER 5

Quality Not applicable Household experiences voltage
problems that damage appliances

Voltage problems do not affect
the use of desired appliances

Tiers in Percent of
3.813 mill.
households
connected to Grid:
Mainland Tanzania

0 17 83

Dar es Salaam 0 15 85

Other urban 0 17 83

Rural 0 20 80

Table 3.14 shows that, more than half (58 percent) of the households in Mainland
Tanzania may afford to pay for 1 kWh per day throughout the year. On the other hand,
42 percent would not be able to pay.
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In order to summarize all dimensions of access to electricity, it is essential to know
whether all households with access to the electricity at tier 2 or above may afford to pay
for 1 kWh per day. The electricity bill turns out to be a burden by being above 5 percent
of the household income for 23 percent of the households with access to electricity.

3.1.6 Legality

The indicator for legality is relevant only for households connected to the grid.
Households can either be legally connected or illegally connected to the grid. It is
measured indirectly and considered to be legal if the household is paying for the
electricity or can explain why they get it without payment.

Table 3.16 shows that about one tenth households with a grid access cannot document
legal or free payment for the electricity supply and are therefore placed in tier 3 or 2.

Table 3. 16 Percentage of Households with Access to Grid by Access to Electricity in Tiers –
Legality, Mainland Tanzania, IASES 2021/22

ATTRIBUTE TIER 0 TIER 1 TIER 2 TIER 3 TIER 4 TIER 5

Legality Not applicable No bill payments made for the
use of electricity

Bill is paid to the utility,
prepaid card seller, or
authorized representative

Percent of 3.813 mill.
households connected
to Grid

0 8 92

3.1.7 Health and safety

Health and safety are relevant to grid connection only. Electricity is a safe source of
energy at household level when installed by authorized staff. But mistakes during
instalment or repair may lead to an injury. Such injuries are not common, but 0.5
percent of the households reported some serious accidents. These households are
placed in tier 3.

Table 3. 17 Percentage of Households by Access to Electricity in Tiers – Health, Mainland
Tanzania, IASES 2021/22

ATTRIBUTE TIER 0 TIER 1 TIER 2 TIER 3 TIER 4 TIER 5

Health & Safety Not applicable Serious or fatal accidents due to
electricity connection

Absence of past accidents

Percent of 3.813 mill.
households connected
to grid

0 1 99
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3.2 Summarizing the 7 dimensions of access to electricity
Table 3. 18 Percentage of Households by Access to Electricity in Tiers – 7 Dimensions, Mainland

Tanzania, IASES 2021/22
ATTRIBUTE TIER 0 TIER 1 TIER 2 TIER 3 TIER 4 TIER 5 Total

Capacity Power capacity ratings (W or daily
Wh) including service used

42 24 3 0 0 30 100

Availability Availability during day and night 35 2 10 39 11 3 100

Reliability Disruptions 26 64 10 100

Quality Voltage problems 17 83 100

Affordability < or > 5 of income (total
consumption as proxy)

23 77 100

Legality Payment registered 9 92 100

Health &
Safety

Accidents 1 100 100

The lowest tier level across the 7 dimensions should give the overall tier level. For some
dimensions information is missing for some households. Households without any
connection to electricity are not asked for reliability, quality, legality and health and
safety by the electricity. For these households, the other tiers will determine the overall
tier level.

The following figures show the resulting distribution of households and persons in the
overall tiers. At the national level 69 percent of the households are in Tier 1 or below
and 31 percent are in Tiers 2-5. Seven (7) percent are in Tier 4 or higher.

Table 3. 19 Percentage of 12.796 million Households Overall Access to Electricity in Tiers split in 7
Dimensions, Mainland Tanzania, IASES 2021/22

DIMENSION TIER 0 TIER 1 TIER 2 TIER 3 TIER 4 TIER 5

Capacity Power capacity ratings
(W or daily Wh) including
service used

42 26 3 0 0 30 100

Availability Availability during day
and night 35 2 10 39 11 3

100

Reliability Disruptions 78 19 3 100

Quality Voltage problems 75 25 100

Affordability < or > 5 of income (total
consumption as proxy)

42 58 100

Legality Payment registered 73 27 100

Health & Safety Accidents 70 30 100

Overall Access
to electricity

N=12.796 mill. 48 21 11 12 6 1 House-
hold
weight
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Figure 3. 1 Percentage of Households by Area and Overall Access to Electricity in Tiers, Mainland
Tanzania, IASES 2021/22

Figure 3. 2 Percentage of Persons by Area and Overall Access to Electricity in Tiers, Mainland
Tanzania, IASES 2021/22
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Figure 3. 3 Percentage of Households by Region and Overall Access to Electricity in Tiers,
Mainland Tanzania, IASES 2021/22



25

Figure 3. 4 Percentage of Persons by Region and Overall Access to Electricity in Tiers, Mainland
Tanzania, IASES 2021/22
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In order to show the tier distribution by a readable map, we have collapsed Tier 2 to 5
in one group and presented the share of households in each region in a map, shown in
Figure 3.5.

Figure 3. 5 Percentage of Households with Overall Access to Electricity in Tiers 2-5 by Region,
Mainland Tanzania, IASES 2021/22

3.3 Degree of access to electricity by the sex of household head

When summarizing the 7 dimensions of access to electricity, the percentage of
households ending in the different tiers varies a lot from region to region in Mainland
Tanzania. In the previous chapter we found out that households connected to the grid
were much the same for male and female-headed households in all areas except for Dar
es Salaam. In Dar es Salaam, 90 percent of the male-headed households were connected
to the grid compared to 82 percent of the female-headed households. A similar situation
was expected at tier level, but at tier level it extended to Rural Areas. In Dar es Salaam
67 percent of male-headed households are in tiers 3 to 5 compared to only 57 percent of
female-headed households. In Rural Areas 65 percent of the female-headed households
are in tier 0, but only 56 percent of male-headed households. In the Other Urban Areas,
there are only small differences between female and male-headed households.
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Table 3. 20 Percentage of Households by Area, Sex of Household Head and Access to Electricity
Tiers 0-5, Mainland Tanzania, IASES 2021/22

Area Sex of household
head TIER 0 TIER 1 TIER 2 TIER 3 TIER 4 TIER 5

Dar es Salaam

Male 14 1 18 40 23 4

Female 22 1 20 32 20 5

Total 16 1 18 37 22 4

Other urban

Male 29 13 19 23 15 2

Female 33 8 22 19 15 3

Total 30 11 20 22 15 2

Rural

Male 56 29 8 4 3 1

Female 65 22 7 3 2 0

Total 58 28 8 4 2 1

3.4 Degree of access to electricity by education of household head and by
household income

We have already noted how households end up in different tiers due to location and
gender. Figure 3.6 shows that the educational background of the household head has
even more effect than gender. Forty-five (45) percent of households whose heads have
secondary education or higher are in tiers 3 to 5 compared to only 7 percent of
households whose heads have no formal education.

Figure 3. 6 Percentage of Households by Educational Level of Household Head and Access to
Electricity in Tiers 0-5, Mainland Tanzania, IASES 2021/22
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In this survey household income is measured by household’s total annual expenditure.
The household’s total annual expenditure is divided into quintiles from the first (lowest)
to the fifth (highest). The findings for income are similar to those on education. Forty-
four (44) percent of the households in the highest wealth quintile are in tiers 3 to 5,
while almost all households in the lowest quintile are in tiers 0 to 2.

Figure 3. 7 Percentage of Households by Household Income and Access to Electricity Tiers 0-5,
Mainland Tanzania, IASES 2021/22

3.5 Main lessons on Tier access to electricity

The following are the five main lessons learnt from combining the seven dimensions of
access to electricity:

 A great achievement. The electrical power capacity has continued to increase
since the two previous statistical surveys of 2016 and 2019/20 and has reached a
new level. The IAES 2021/22 shows that 72 percent or almost three quarters of
the households in Mainland Tanzania live in communities which fulfill the SDG
7 goal: “By 2030, ensure universal access to affordable, reliable and modern
energy services”. However, not all households who live in communities with
access to electricity are directly connected to it. Still 51 percent or more than half
of the households fulfill the SDG7 by being connected to an electric source which
give them electricity for at least 4 hours during the day and 1 hour at night on
average. This has been achieved by fast development in both connection to the
grid and solar energy alike.

 An achievement both for grid connection and solar power. The REA program
has continued to provide grid connection to quite a number of rural communities.
At the same time, the range of solar power devices have increased and now
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available at both small cheap solar lanterns with limited energy supply and
larger devices based upon separate or combined solar panels and batteries.
Today solar power is an important source of electricity even for an average
income household, particularly in rural areas. Due to relatively low capacity for
many devices, households with solar power do not reach high tiers.

 The main challenge. The multi-dimensional approach has now identified two
main challenges that need to be addressed in Mainland Tanzania. The first
challenge is ensuring availability and reliability of the access to electricity for
households with grid by ensuring the capacity of power delivery and improved
maintenance of the grid-net. Only around 20 percent of the households have
access to reliable electricity at tier 4 or 5 level. The second challenge is to identify
the barriers for solar power in remote areas. Is this only a question of market
price for panels and batteries or is there a need for structural improvements such
as promoting battery subscription with annual recycling of batteries.

 Only minor problems with other dimensions. The multi-dimensional approach
reveals that quality, legality and health and safety are not major problems.

 Affordable access. The system of TANESCO with a low tariff for households
using less than 75 kWh per month clearly contributes to reduced mean price paid
per kWh. The price triples for households using more kWh per months, but as
long as a large percentage only use less than 75 kWh per month and stay at the
low rate, the mean price is still less than double the low tariff. Hence, the
majority of households with access to electricity may be able to pay the mean
cost of 1 kWh per day within 5 percent of their total income.
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Chapter Four
Access to Modern Cooking Solutions

The Sustainable Development Goal (SDG) number 7 is to assure “affordable, reliable,
sustainable and modern energy for all within 2030”. Access to electricity is one, but only
one sub-dimension of the goal.

The goal addresses access to energy. Energy is needed in the form of electricity for a
number of technical issues, but usually energy for transport, heating and cooking is
provided in other ways. At household level, the main non-electrical energy
consumption is for cooking and in some countries also for heating. The energy carriers
for cooking are usually solid fuel, gas (liquid gas and biogas), or liquid fuel but may
also be covered by solar energy or electricity.

In order to develop and present a national energy strategy, it is essential to document
the access to electricity and cooking solutions in a joined manner. Traditional energy
solutions based upon solid fuel, either firewood or charcoal provides energy for both
light and cooking. Access to electricity allows for a wider approach for cooking by
closed and more efficient ovens.

Traditional three stone fireplace LPG- stove

The main international goal and indicators are the overarching SDG 7 of affordable,
reliable, sustainable and modern energy for all within 2030. All these dimensions relate
to multiple sub-dimensions within the household and in the wider society context.

In this survey the main focus is on access to household cooking solutions as presented
in the reference report “Beyond Connections: Energy Access Redefined”[2].

The cooking solutions in Tanzania are presented in three steps:

 First, an overview of fuel and main types of cooking ovens.
 Second, a comprehensive list of the main cooking ovens used.
 Third, a more detailed presentation on emissions and efficiency of the main

cooking ovens used by a range of households.
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4.1 An overview of fuel and main types of cooking ovens

4.1.1 Fuel and stove types used for cooking

Two thirds (67 percent) of all households in Mainland Tanzania use firewood as their
main source of energy for cooking according to IASES 2021/22, compared to 61 percent
in HBS 2017/18 and 81 percent in the National Sample Census of Agriculture (NSCA)
2019/20. The NSCA focused on agricultural areas where firewood is more commonly
used. Charcoal is the second most common source of energy used for cooking and is
used by 25 percent of the households, compared to 15 percent in the NSCA 2019/20.
Type of fuel used for cooking varies much over the regions. In rural areas around 88
percent of the households use firewood, but only 6 percent do in Dar es Salaam (Figure
4.1). In Dar es Salaam as in other urban areas, charcoal is the most common fuel used
for cooking. “Other stoves” are usually gas ovens using LPG. In Dar es Salaam, 34
percent of households use gas while electricity is used by less than one percent. In other
urban areas, 2 percent of households use electricity for cooking, while almost 14 percent
use gas. In rural areas, less than 2 percent use gas, and none use electricity for cooking.

Figure 4. 1 Percentage of Households by Area and Main Cooking Stove by Type of Fuel and
Efficiency, Mainland Tanzania, IASES 2021/22

4.1.2 Stoves used for cooking by female and male headed households

When we compare findings from the same areas in Mainland Tanzania, between male
and female-headed households, we find small differences in Dar es Salaam and rural
areas but about the same in other urban areas. In Dar es Salaam the percentage of
female-headed households using improved charcoal burners is 50 percent and for male-
headed households is 56 percent. On the other hand, the percentage of female-headed
households using other types of improved stoves is larger than that of male-headed
households. In rural areas, the use of three-stone firewood stoves is more common for
female-headed (84 percent) than male-headed households (80 percent).
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Table 4. 1 Percentage of Households by Area, Sex of Household Head and Main Cooking Stove
by Type of Fuel, Mainland Tanzania, IASES 2021/22

4.2 Typology of the main cooking ovens used

In each country, based upon emission and efficiency level standards, the main types of
cooking stoves are identified, classified, and documented by photos using groups of
stove design, fuel, and ventilation. This survey builds upon the typology from Rwanda
and Ethiopia, such as documented in the Rwanda report: Rwanda, Beyond Connections,
Energy Access Diagnostic Report Based on the Multi-Tier Framework (2018), Table 2
page 8, shown below.

Table 4. 2 Detailed Description of Draft Cooking Stove Typology
Type of fuel Description of level Tier

Firewood, dung, twigs and
leaves

Three-stone, tripod, flat mud ring 0
Conventional improved cooking solutions (ICS)* (closed oven with separate openings for
firewood etc. and pots) 1
ICS with Chimney (as conventional ICS plus chimney), rocket stove with conventional
material for insulation 2
Rocket stove with high insulation, rocket stove with chimney (not well sealed) 3
Rocket stove with chimney (well-sealed), rocket stove gasifier (rocket stove with two
chambers, one for firewood and one for the burning gas), batch feed gasifier (burning solid
fuel which is added to the burning chamber in batches) 4

Charcoal

Traditional charcoal stoves 0
Old generation ICS (with open chamber for charcoal) 1
Conventional ICS (closed oven with separate chambers and openings for charcoal and
pots) 2
Advanced insulation charcoal stoves, kerosene oven 3
Advances secondary air charcoal stoves (tightly closed burning chamber with controlled
entry of air) 4

Rice husks, pellets and
briquettes

Natural draft gasifier (only pellets and briquettes) 3
Forced air 4

LPG and biogas, electricity
(grid or solar), solar oven
(non-electric) 5
*ICS: Improved Cooking Stove may be improved in several steps, separate intake of air and fuel, regulate the air flow, insulate the burning chamber,
forced flow of burning gases and smoke.

Area Sex of household head
Three-
stone

firewood

Other
stove

firewood

Basic
charcoal
burner

Improved
charcoal
burner

Other
stoves Total

Dar es Salaam
Male 6 0 0 56 38 100
Female 7 0 0 50 44 100
Total 6 0 0 54 39 100

Other urban
Male 29 1 2 53 15 100
Female 30 1 3 52 14 100
Total 30 1 2 53 15 100

Rural
Male 80 7 0 11 2 100
Female 84 5 1 8 2 100
Total 81 7 1 10 2 100
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Figure 4. 2 Percentage of Households by Region and Main Cooking Stove by Type of Fuel and
Improved Efficiency, Mainland Tanzania, IASES 2021/22

As expected, and documented in this survey, firewood is the dominant fuel in rural
areas, while charcoal dominates in urban areas. In the case of fuel, there is a major
difference in the cook stoves efficiency in rural and urban areas. In urban areas, hardly
household has a traditional open charcoal burner without an option to stop or regulate
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the airflow to improve the efficiency and if needed, reduce the emission of smoke and
gases. Less than one percent of households using traditional charcoal burner have no
improved airflow regulation.

In rural areas, only 1 in 14 households using firewood have a cooking stove with
improved efficiency. The variation is however large across the regions. In Tanga 1 in 4
households has an improved cooking stove for firewood, while there is hardly any in
Simiyu, Geita and Lindi. In order to develop a strategy for moving to more efficient and
low emission cooking stoves for firewood, it will be important to look into further
details. This will be done in the paragraph on cooking stove tiers.

In the review of tier level, the range of improved cooking stoves for firewood will also
be considered. Installing more efficient cooking stoves for firewood can bring the
households to another tier level and the households can save money or time from
buying or collecting firewood as the need of firewood will be less with an improved
oven. The ovens that are in use in Tanzania will be presented in section 5.3.1 below we
give only a short description.

The list of ovens presented in section 5.3.1 builds upon reports by specialists in
Mainland Tanzania, and observations during a pretest of the survey. The list presented
is limited to cooking ovens registered by households as their main oven. The original
list includes solar cooker, but this was not registered by any household in the survey.

The approach for collecting information on the available ovens starts with the fuel types.
For each type of fuel, the pictures of ovens with the explanatory text are used to identify
the type of oven and which is the main oven for the household.

Note that since most of the detailed information provided pertains to the main oven,
detailed tabulated information on cooking ovens is for main ovens.

The list of cooking ovens is presented in photos and classified by fuel, efficiency, and
tier.
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Chapter Five
Multi-Tier Framework for Cooking Solutions

The reference report of “Beyond Connections: Energy Access Redefined”[2] presents six
dimensions on how cooking ovens contribute to a sustainable and clean access to
energy. As for the case of access to electricity, each of these dimensions is measured and
classified in Tiers from 0 to 5, where 5 is the highest degree of access.

An adapted table for the reference report presents the conceptual dimensions.

Table 5. 1 Multi-Tier Framework for Cooking Solutions
DIMENSION TIER0 TIER1 1 TIER 2 TIER 3 TIER 4 TIER 5

Indoor air quality Concentration of PM2.5 and CO; Tiers aligned with WHO guidelines
Efficiency Draft tier benchmarks have been developed. But the process to reach ISO

standards is still pending.
Convenience Stove preparation time and fuel collection and preparation
Safety Absence of accidents and alignment with the ISO process
Affordability Levelized cost of cooking

solution < 5 percent of
household income

Quality and
availability of fuel

Cooking not affected by
seasonal variations in fuel
quality and availability

The module on access to Household Cooking Solutions is designed to measure the 6
cooking related dimensions ranging from health impact to economic impact such as
efficiency and convenience.

The global set of measurement dimensions is designed to serve any country based upon
a multi-tier approach, each ranging from tier 0 to 5. Initially fuel quality was also
included, but it is not efficient to include it in a household survey since the
measurement requires a technical survey at the local level. The final tier of access is
determined by the lowest tier for any of the 6 dimensions. Emissions, indoor emissions,
and efficiency all ideally require professional measurement and analysis. The approach
would then be to measure all types of ovens in a lab for emissions, indoor emissions,
and efficiency, store this information in a database4 and then record which of these
ovens is used by each household. With such information plus information on time use,
cooking area and accidents, the tier may be estimated for each household.

This ideal approach is designed for research on emission etc. for each type of oven and
is far too demanding for a survey. Hence for the current project a proxy system has
been designed. This system is comparable with the global system as defined in “Beyond
Connections: Energy Access Redefined”. This proxy system can also be used in other
national projects to serve national users.

4 http://catalog.cleancookstoves.org/
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5.1 Requirements for all tiers and dimensions for cooking solutions

The global database contains a large number of cooking ovens that have been tested by
the producing companies and the technical team of the global database. There is a need,
however, to supplement the database with cooking ovens which are common in each
country. The surveys on multi-tier access supported by the World Bank developed a
simplified Adapted Multi-Tier Framework for measuring access to modern energy
cooking solutions for countries like Cambodia, Rwanda, and Ethiopia, using broader
groups of stove design, fuel, and ventilation.

This adapted version is used as matrix also for this survey.
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Table 5. 2 Adapted Multi-Tier Framework for Measuring Access to Modern Energy Cooking
Solutions

ATTRIBUTES TIER 0 TIER 1 TIER 2 TIER 3 TIER 4 TIER 5

Cooking
Exposure

Emission: Fuel Firewood, dung, twigs, leaves, rice husks, processed
biomass pellets or briquette, charcoal, kerosene

Biogas, ethanol,
high quality
processed biomass
pellets or
briquettes

Electricity,
solar, LPG

Emission: Stove
Design

Three-stone
fire, tripod,
flat mud
ring,
traditional
charcoal
stove

Conventiona
l or old
generation
Improved
cooking
solutions
(ICS)

ICS+
chimney,
rocket stove
or ICS +
insulation

Rocket stove
with high
insulation or
with chimney,
advanced
insulation
charcoal stoves

Rocket stove with
chimney (well-
sealed), Rocket
Stove gasifier,
Advanced
secondary air
charcoal stove,
forced air

Ventilation:
Volume of
Kitchen

Less than 5
m3

More than 5
m3

More than 10
m3

More than 20
m3

More than 40 m3 Open air

Ventilation:
Structure

No opening
except for
the door

1 window More than 1
window

Significant
openings (large
openings
below/ above
door-height

Veranda or a hood
is used to extract
the smoke

Open air

Alternative
proxy:
Ventilation
level

Bad Average Good

Contact Time More than
7.5 hours

Less than 7.5
hours

Less than 6
hours

Less than 4.5
hours

Less than 3 hours Less than 1.5
hours

Cookstove
Efficiency

ISO’s Vol.
Performance
Targets (TBC)

Less than 10 More than 10 More than 20 More than 30 More than 40 More than 50

Convenience Fuel acquisition
(collection or
purchase) and
preparation
time (h/w)

More than 7 hours Less than 7
hours

Less than 3
hours

Less than 1.5 hours Less than 0.5
hour

Stove
preparation
time (minutes
per meal)

More than 15 minutes Less than 15
minutes

Less than 10
minutes

Less than 5
minutes

Less than 2
minutes

Safety of
Primary
Cookstove

Serious accidents over the past 12 months No serious accidents over the past
12 months

Afford-ability Levelized cost of cooking solution (fuel) more than 5 % of
household income

Levelized cost of cooking solution
(fuel) less than 5 of household
income

Fuel
Availability

Primary fuel available less than 80 days of the year Primary fuel is
readily available 80
days of the year

Primary fuel
readily
available
throughout
the year
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5.2 Cooking solution dimensions

In addition to the type of cooking stoves, information for emissions and efficiency for
several attributes contained in the Multi-Tier Framework as presented is also needed.

The following dimensions are important and will be covered one by one and at the end
determine the Tier level for the overall cooking solutions:

 Cooking Exposure
 Cooking Efficiency
 Cooking Convenience
 Cooking Safety
 Cooking Affordability
 Cooking Availability
 Cooking Solution

5.2.1 Cooking exposure

The cooking exposure depends on both the emission from the oven and the ventilation
of the kitchen or cooking area.

To estimate cooking exposure, the first step is to determine the tier for emissions in a
household based on its main stove. Each stove used by a household is classified by a
combination of the stove design and the primary fuel used with that stove.

The second step is to determine the ventilation for the cooking area, categorized by the
location of the cooking activity. A household that prepares its meals indoors in an area
with fewer than two openings (windows and doors) to the outside is classified as
having poor ventilation. A household that prepares its meals indoors in an area with
two or more openings is classified as having average ventilation. And a household that
cooks its meals outdoors or at an open veranda is classified as having good ventilation.

Ventilation mitigates the indoor air pollution that a household is exposed to by diluting
the concentration of emissions from polluting fuels and expelling the pollutants from
the cooking area.

The third step is to determine the contact time. As described in Table 3, the shorter the
contact time, the higher the tier rate. If the contact is less than 1.5 hours per day, the
households are located in tier 5. Every increase of 1.5 hours makes a decrease of 1 tier
unit.

Households in tier 0 for emissions remain in tier 0 for cooking exposure if the oven has
poor or average ventilation but move to tier 1 with good ventilation. Households in
tiers 1 to 3 for emissions (using a traditional cookstove or ICS) move down one tier for
exposure if the oven is poorly ventilated, remain in the same tier if the oven has average
ventilation, and move up one tier if the oven has good ventilation. Households in tier 4
for emissions remain in tier 4 for cooking exposure if they have poor or average
ventilation and move to tier 5 if they have good ventilation. Households in tier 5 for
emissions remain in tier 5 regardless of ventilation.
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Cooking exposure is composed of several sub-attributes related to emission, ventilation
and contact time.

5.2.1.1 Emissions due to fuel

Emission from burning fuel depends on the main fuel used, not considering the
possibilities to switch between fuels.

Figure 5. 1 Percentage of Households by Area and Level of Fuel Emission, Mainland Tanzania,
IASES 2021/22

The emissions are high when cooking with solid fuels, like firewood, charcoal, dung or
other solid biomass. Almost all households in rural areas use solid fuels, thus,
potentially exposing people to unhealthy fumes. The question is then whether the
emission can be reduced by using a stove with an improved design.

5.2.1.2 Emission due to the stove design

Ovens fueled by electricity, solar cooker or LPG are classified as tier 5. For ovens using
other fuels, the stove design decides tier allocation.

Three-stone, tripod, flat mud ring, and traditional charcoal stoves are allocated to tier 0.
Conventional or old ICS with no chimney are classified to tier 1. ICS with chimney,
rocket stove with conventional material for insulation are allocated to tier 2. Rocket
stove with high insulation, rocket stove with chimney (not well sealed) are in tier 3,
while rocket stove with chimney (well-sealed), rocket stove gasifier, and batch feed
gasifier are allocated to tier 4.
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Figure 5. 2 Percent of Households by Area and Cooking Exposure - Emission: Stove Design Tiers
0-5, Mainland Tanzania, IASES 2021/22

A considerable share of the households in urban areas use stoves with an improved
design or even better, with a chimney. In Dar es Salaam, more than 9 in 10 households
and in other urban areas more than 2 in 3 households, have stoves with some sort of
improved design. In rural areas, the situation is very different as only 1 in 10
households have ovens with some improved design.

5.2.1.3 Overall emission

The overall emission is given by the highest level of emission due to type of fuel and
oven. Even if solid fuel is at tier 3 level, stove design may bring the households to lower
tiers.

Figure 5. 3 Percentage of Households by Area and Cooking Exposure – Overall Emission Tiers 0-5
Mainland Tanzania, IASES 2021/22

https://ssbno-my.sharepoint.com/personal/bkw_ssb_no/Documents/Dokumenter/CookingOven%20Mos%20vs%20Tan.xlsx?web=1
https://ssbno-my.sharepoint.com/personal/bkw_ssb_no/Documents/Dokumenter/CookingOven%20Mos%20vs%20Tan.xlsx?web=1
https://ssbno-my.sharepoint.com/personal/bkw_ssb_no/Documents/Dokumenter/CookingOven%20Mos%20vs%20Tan.xlsx?web=1
https://ssbno-my.sharepoint.com/personal/bkw_ssb_no/Documents/Dokumenter/CookingOven%20Mos%20vs%20Tan.xlsx?web=1


41

Table 5. 3 Percentage of Households by Cooking Exposure – Overall emission Tiers 0-5,
Mainland Tanzania, IASES 2021/22

ATTRIBUTES TIER 0 TIER 1 TIER 2 TIER 3 TIER 4 TIER 5

Emission: Fuel Firewood, dung, twigs, leaves, rice husks, processed biomass pellets or
briquette, charcoal, kerosene

Biogas, ethanol,
high quality
processed biomass
pellets or briquettes

Electricity,
solar, LPG

Emission: Stove
Design

Three-stone fire,
tripod, flat mud
ring, traditional
charcoal stove

Conventional or
old generation
ICS

ICS+ chimney,
rocket stove or
ICS + insulation

Rocket stove with
high insulation or
with chimney,
advanced
insulation
charcoal stoves

Rocket stove with
chimney (well-
sealed), Rocket
Stove gasifier,
Advanced
secondary air
charcoal stove,
forced air

Overall Percent 65 6 18 3 0 8

Even if, solid fuel has a proper level of emission at tier 3 level, it is the stove design that
determines the levels at tier 3 or below.

For households in low altitudes in the tropical zone there is a little need for heating the
house. Hence stove design with considerable emission, may be compensated, by proper
ventilation of the kitchen. In order to document the situation, the level of ventilation has
been calculated in several steps.

5.2.1.4 Cooking exposure due to volume of the kitchen and ventilation structure
and level

5.2.1.4a Ventilation: Volume of kitchen

The Volume of the kitchen and the ventilation structure are captured in two sets of
questions. Ventilation is expected to be lower in cooking areas during the rainy season
because households cook indoors. During the dry season, some households use an open
or partially open kitchen. Then both volume and ventilation are captured. The first sub-
dimension calculates the volume of the cooking area.

Figure 5. 4 Percentage of Households by Area and Cooking Exposure – Ventilation: Volume of
Kitchen Tiers 0-5, Mainland Tanzania, IASES 2021/22
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The volume of the kitchen is large across the country and follows an opposite pattern of
the stove design and high emission from solid fuel. In rural areas separate kitchen huts
are common.

5.2.1.4b Ventilation: Structure

This second sub-dimension calculates the ventilation structure of the cooking area
based upon the numbers of windows, doors and an open structure in the cooking area.

Figure 5. 5 Percentage of Households by Area and Cooking Exposure – Ventilation: Structure
Tiers 0-5, Mainland Tanzania, IASES 2021/22

In Dar es Salaam and other urban areas, there are households that lack proper
ventilation through doors and windows, but in general the quality and ventilation
levels are quite high.

5.2.1.5 Cooking exposure – overall ventilation level

This sub-dimension summarizes the ventilation across kitchen volume, ventilation
structure, and the ventilation level.

Reaching a high tier of overall ventilation level, requires having an acceptable level of
each dimension. However, with the highest level in even one dimension it is possible to
reach a high combined overall ventilation level.
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Table 5. 4 Percentage of Households by Cooking Exposure, Ventilation Attributes and
Ventilation Level Tiers 0-5; Mainland Tanzania, IASES 2021/22

ATTRIBUTE TIER 0 TIER 1 TIER 2 TIER 3 TIER 4 TIER 5

Ventilation:
Volume of kitchen

Less than 5 m3 More than 5
m3

More than
10 m3

More than 20 m3 More than 40 m3 Open air

Percent 5 12 18 20 14 31
Ventilation:
Structure

No opening
except the
door

1 window More than 1
window

Significant
openings (large
openings below/
above door-height)

Veranda or a hood is
used to extract the
smoke

Open air

Percent 4 45 19 7 8 16
Overall ventilation
level*

5 19 14 61

*When the volume of the kitchen and the ventilation structure are combined, the number of Tiers are collapsed as recommended in the Beyond
Connection report[2].

Figure 5. 6 Percentage of Households by Area and Cooking Exposure - Overall Ventilation Level
Tiers 0-5, Mainland Tanzania, IASES 2021/22

As the table above shows, the ventilation level is quite high. This is mainly due to
cooking in open air or having a separate open kitchen houses with at least three open
sides.

5.2.1.6 Cooking exposure – direct proxy calculation of ventilation level

This third sub-dimension of cooking exposure calculates the ventilation level as an
alternative to the ventilation structure for the cooking area. No ventilation gives tier 0 to
2, large opening and/or fan is defined as tier 3, while veranda, open air, hood or
chimney are classified as tier 4 and 5.

This information is just a proxy to be used in the following calculation of the overall
ventilation level if either the kitchen volume or kitchen ventilation structure is missing.
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Figure 5. 7 Percentage of Households by Area and Cooking Exposure Tiers 0-5 - Ventilation Level,
Mainland Tanzania, IASES 2021/22

5.2.1.7 Cooking Exposure - Contact Time

The overall effect of the emission on the household members is also affected by the
contact time. The contact time is the period that the main oven is used.

Figure 5. 8 Percentage of Households by Area and Cooking Exposure Tiers 0-5 - Contact Time,
Mainland Tanzania, IASES 2021/22

Around half of the households across the country, or rather engaged in cooking, are
exposed to emissions from the stove for around 2 hours per day (less than 3 hours, but
above 1.5). Hence, they may well be exposed to emissions from the main oven for a
considerable time.
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5.2.1.8 Cooking Emission and Exposure

The measure for potential harmful exposure to emissions from cooking is determined
by a combination of type of emission and how long a person is exposed to fumes. High
emission from traditional firewood and charcoal cooking may be compensated by open
air cooking. Even a proper oven may be harmful in a small and poorly ventilated
kitchen or cooking area while, a high emission oven in an open kitchen may not cause
any harm.

In order to find the appropriate tier, the emission and exposure are weighed as in the
former surveys of Rwanda and Ethiopia.

The surveys from Rwanda and Ethiopia, however, missed detailed information on
kitchen and ventilation structure, for many households. Hence a simplified approach
was applied to determine the overall ventilation and cooking exposure.

The survey from Mainland Tanzania provides proper information on ventilation and
exposure. This information may serve as the base for the matrix to weigh emission and
exposure to a joint dimension.

Figure 5. 9 Percentage of Households by Area and Cooking Exposure and Emission Tiers 0-5,
Mainland Tanzania, IASES 2021/22
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Table 5. 5 Percent of Households by Adapted Multi-Tier Framework for Stove Emission and
Cooking Exposure, Mainland Tanzania, IASES 2021/22

ATTRIBUTE TIER 0 TIER 1 TIER 2 TIER 3 TIER 4 TIER 5

Fuel and
stove
emission

Emission: Fuel Solid fuel Biogas, pellets Electricity,
LPG

Percent 92 0 8
Emission: Stove
Design

Three-stone,
trad charcoal

Old type ICS ICS+ Insulated stove Gasifier stove

Percent 65 6 18 2 0 8
Overall emission
Percent 65 6 18 3 0 8

Cooking
exposure

Ventilation:
Volume Kitchen

< 5 m3 5 m3 < 10 m3 < 20 m3 < 40 m3 < Open air

Percent 5 12 18 20 14 31
Ventilation:
Structure

No 1 window 1 window
<

Significant
openings

Veranda Open air

Percent 4 45 19 7 8 16
Overall
ventilation in
percent

5 19 14 61

Contact Time 7.5 hours < < 7.5 hours < 6 hours < 4.5 hours < 3 hours < 1.5 hours

Percent 0 4 7 19 48 22

Overall
emission and
exposure

Percent 50 21 11 9 1 8

5.3 Cooking and cookstove attributes

The IASE survey has collected information on the following additional dimensions
from the Beyond Connection report mentioned in the introduction to this chapter:

 Cookstove efficiency
 Convenience
 Safety of Primary cookstove
 Affordability
 Fuel availability
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Table 5. 6 Adapted Multi-Tier Framework for Stove Attributes, Mainland Tanzania, IASES
2021/22

ATTRIBUTE TIER 0 TIER 1 TIER 2 TIER 3 TIER 4 TIER 5
Cookstove
Efficiency

ISO’s Vol.
Performance
Targets (TBC) in
percent

Less than 10 More than
10

More than
20

More than 30 More than 40 More than
50

Convenience Fuel acquisition
(collection or
purchase) and
preparation time
(h/w)

More than 7 hours Less than 7
hours

Less than 3
hours

Less than 1.5 hours Less than 0.5
hour

Stove
preparation time
(minutes per
meal)

More than 15 minutes Less than
15 minutes

Less than 10
minutes

Less than 5 minutes Less than 2
minutes

Safety of
Primary
Cookstove

Serious accidents over the past 12 months No serious accidents over the past
year

Afford-ability Levelized cost of cooking solution (fuel) more than 5
percent of household income

Levelized cost of cooking solution
(fuel) less than 5 of household
income

Fuel
Availability

Primary fuel available less than 80% of the year Primary fuel is
readily available
80% of the year

Primary fuel
readily
available
throughout
the year

5.3.1 Cookstove efficiency

Cookstove efficiency includes combustion and heat-transfer levels. Direct measurement
is difficult, thus rough and conservative estimates are adopted based on primary
cookstove type ([2] p122). The general approach is, for each country, to identify
common cookstoves being built on-site or available at the local market and identify
similar cookstoves already measured by the lab and listed in the Clean Cooking
Catalogue, developed by the Clean Cooking Alliance5.

For Rwanda and Ethiopia, the aim was to measure the efficiency combining fuel and
stove type as follows in percentage:

 Tier 0 – Less than 10%
 Tier 1 – More than 10%
 Tier 2 – More than 20%
 Tier 3 – More than 30%
 Tier 4 – More than 40%
 Tier 5 – More than 50%

5 http://catalog.cleancookstoves.org/
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In Norway a scientific measurement of solid fuel efficiency in percentage gives large
ranges as follows6:

 Open fire – 10% – 15%
 Ovens with separate fuel input, cooking ring, and chimney – 30% – 70%
 Gasifying ovens – 70% – 80%

The IASES is based on these two sets of efficiency measurements implemented as a
proxy fuel/stove type list presented below with the following colour codes for the
different types of fuel.
Tier 0 Tier 1 Tier 2 Tier 3 Tier 4 Tier 5

Cooking stoves using firewood, dung, twigs and leaves

101 Three-stone stove 111 ICS w/ ceramic
fire chamber

121 Rocket stove 131 Lorena 1 Rocket
stove w high
insulation

141 Lorena 2 Rocket
stove with well- sealed
chimney

Tier 0
Three-stone, tripod

Tier 1 Conventional
ICS (closed oven with
separate openings for
firewood etc and pots)

Tier 2
ICS with Chimney (as
conventional ICS plus
chimney), rocket stove
with conventional
material for insulation

Tier 3
Rocket stove with
high insulation, rocket
stove with chimney
(not well sealed)

Tier 4
Rocket stove with
chimney (well sealed)

Cooking stoves using charcoal

201 Trad. charcoal
stove-Open air

211 Charcoal stove,
Old ICS Opening for
air may be closed

221 Ceramic lined
charcoal ICS

231 Ceramic lined
and insulated charcoal
ICS

241 Efficient charcoal
stove with controlled
airflow

Tier 0
Traditional charcoal
stoves

Tier 1
Old generation ICS
(with open chamber
for charcoal)

Tier 2
Conventional ICS
(closed oven with
separate chambers

Tier 3
Advanced insulation
charcoal stoves

Tier 4
Advanced secondary air
charcoal stoves (tightly
closed burning chamber
with controlled entry of
air)

6 https://www.tu.no/artikler/hvor-effektivt-er-egentlig-vedfyring/414718

https://www.tu.no/artikler/hvor-effektivt-er-egentlig-vedfyring/414718
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Cooking ovens using kerosene or rice husks, pellets and briquettes

233 Kerosene cooking stove (Mchina) 331 Gasifier stove 341 Jiko Safi Gasifier stove w/forced air
& chimney

Tier 3
Kerosene oven

Tier 3
Natural draft gasifier (only pellets
and briquettes)

Tier 4
Forced air

Cooking ovens using LPG and biogas, electricity (grid or solar), solar oven (non-
electric)

451 Biogas stove 452 Multiple LPG stove 461 Electrical stove

Tier 5
Biogas

Tier 5
LPG

Tier 5
Electricity

This classification and information of the type of oven used as the main stove for
cooking allows for a calculation of cooking efficiency as shown in the table above with
images of each type of oven.

Figure 5. 10 Percentage of Households by Area and Cookstove Efficiency Tiers 0-5 , Mainland
Tanzania, IASES 2021/22
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Figure 5. 11 Percentage of Households by Region and Cookstove Efficiency Tier 0-5, Mainland
Tanzania, IASES 2021/22

7

As the figures tell, the cookstove efficiency in urban and rural areas are very different
stories.
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In rural areas the cookstove efficiency is extremely low. About 85 percent or 5 out of 6
households use a cookstove with efficiency of below 10 percent. If the households had
the capacity to build an improved firewood cookstove they would improve the
efficiency up to 30-40 percent and hence reduce the resources for collecting or buying
firewood to one third. The question of who bears the burden of the firewood collection
will come later, but it is often women and children. The low efficiency may also
contribute to deforestation as the need of firewood is high with cook stoves with low
efficiency. Lighting a fire might however not only serve the purpose of cooking, but
also keeping warm. This purpose is not part of Tiers-calculation, but can be said to add
to the efficiency of using firewood for cooking.

In urban areas the ovens used for cooking are, on average, at tier 2 level based on
second generation improved cookstoves usually charcoal ovens with well-regulated
airflow or improved and insulated firewood ovens. These ovens have a reasonable
efficiency, but a chimney or an oven with high insulation in the fire chamber would
improve the efficiency a lot. These improvements do not cost much and have fast
returns since less time is needed to collect firewood or money is saved as less charcoal is
needed.

There are quite large differences across the regions. In some regions such as Dar es
Salaam, Tanga, Mwanza, Katavi and Songwe, only half or less than half of the
households use an oven with extremely low efficiency. In Arusha, Kilimanjaro, Pwani,
Dar es Salaam, Iringa, Mbeya, Mwanza and Songwe at least 1 in 10 households are
using an oven at tier 3 level or above.

Table 5. 7 Percentage of Households by Cookstove Efficiency Tiers 0-5, Mainland Tanzania,
IASES 2021/22

ATTRIBUTES TIER 0 TIER 1 TIER 2 TIER 3 TIER 4 TIER 5
Cookstove
Efficiency

ISO’s Vol. Performance
Targets (TBC) in
percent

Less than
10

More than
10

More than
20

More than
30

More than
40

More than
50

Percent 65 6 18 2 0 8

5.3.2 Cooking convenience - Total convenience combining fuel acquisition and
stove preparation

The classification of convenience is based on time used to collect or purchase fuel and
prepare the cookstove for each meal.

Fuel acquisition and preparation time is based on the time the household typically take
to gather, collect or purchase fuel for one week (the last seven days in the questionnaire).

5.3.2.1 Convenience – Stove-preparation time

Stove preparation time is the average time household members spend preparing the
stove and fuel for each meal.



52

Table 5. 8 Percentage of Households by Convenience – Fuel and Stove-Preparation Time Tiers 0-
5, Mainland Tanzania, IASES 2021/22

ATRIBUTE TIER 0 TIER 1 TIER 2 TIER 3 TIER 4 TIER 5
Convenie
nce

Fuel acquisition (collection or
purchase) and preparation time
(h/w)

7 hours < < 7 hours < 3 hours < 1.5 hours < 0.5 hour

Stove preparation time (minutes
per meal)

15 min < < 15 min < 10 min < 5 min < 2 min

Fuel and stove convenience,
Percent

36 19 22 11 12

Figure 5. 12 Percentage of Households by Area and Convenience – Fuel and Stove-preparation time
Tiers 0-5, Mainland Tanzania, IASES 2021/22

5.3.3 Safety of Primary Cookstove

The safety dimension relates only to the main cookstove. The households report
whether anybody in the household faced any harm/injury from the stove.

Table 5. 9 Percentage of Households by Safety of Primary Cookstove Tiers 0-5, Mainland
Tanzania, IASES 2021/22

ATTRIBUTES TIER 0 TIER 1 TIER 2 TIER 3 TIER 4 TIER 5
Safety of Primary Cookstove Serious accidents over the past 12 months No serious accidents over

the past 12 months
Percent 4 96

As very few households report any serious accidents over the past 12 months, almost all
households end up in tier 4 or 5 on the safety dimension.

5.3.4 Affordability

According to ESMAP[2], p 121, the multi-tier framework considers cooking affordable if
the levelized cost of a cooking solution is less than 5 percent of household's total income.
Since fuel is needed throughout the year, it is reasonable to assume that the costs should
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be levelled across all households with the same type of oven. But at the same time, we
know that both quantity and price vary across households.

For all types of fuel, poor people may reduce costs by reducing the use of fuel. Hence
for all poor people, and especially poor rural people the actual cost may be lower than
the levelized costs. Households using firewood as main fuel are asked whether
collected or purchased firewood is their main fuel. The time spent on collecting and
purchasing fuel is recorded and used for comparing overall costs. For all fuels, the fuel
costs are cash expenses excluding the value of time spent on collecting or purchasing
the fuel. If the household collected their own fuel, the cash expenses are set to zero.

Based upon the ESMAP[2] outline, the levelized costs are assumed to be average fuel
costs for all households with the fuel. This will be based upon actual fuel costs in the
household. For firewood, the levelled cost is calculated for firewood used for cooking.

A cost variable is estimated based upon charcoal use in urban areas. The NBS 2011-12
HBS estimates the use of charcoal at 94 to 180 kg per person per year for charcoal users.
Assuming 5 persons in a household, that will be around 500 kg per year. The highest
price was found in Dar es Salaam where prices ranged from TZS 45,000 to 70,000 for a
wholesale bag of 100 kg, indication a retail price of 500 TZS per kg. Hence the annual
cost would be around 0.5 million TZS or $ 200. Household income per year is calculated
using the consumption module in the survey.

Table 5. 10 The levelized Costs are Estimated based on the Type of Oven and the Average Price of
Fuel for all Households in the group

Oven Type of fuel Median price in TZS per year

101 – 141 Firewood 138,257

201 – 231, 241 Charcoal 182,500

233 Kerosene, ethanol 182,500

331 - 341 Coal, briquettes *

451 Biogas *

452 LPG, gas 175,200

461 Electric *

471 Solar 0
*Too few prices for calculation

The first step in the calculation of levelized fuel costs was to calculate actual fuel costs
for all households in each fuel group. The second step was to check for potential
outliers and recalculate levelized fuel costs based upon remaining households. The
third step was to calculate levelized costs for each household based on median costs in
each fuel-group.

The median cost for all other fuel types is set equal to purchased firewood as TZS
138,257 per year.

This cost is considered affordable if within 5 percent of the households total income.
The proxy indicator of total consumption expenses is used to estimate income.
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Table 5. 11 Percentage of Households by Area and Fuel Affordability at Fixed Cost Level Tiers 0-5,
Mainland Tanzania, IASES 2021/22

ATTRIBUTE TIER 0 TIER 1 TIER 2 TIER 3 TIER 4 TIER 5

Affordability Levelized cost of cooking solution (fuel) more than 5 percent of
household income

Levelized cost of cooking
solution (fuel) less than 5
percent of household income

Mainland Tanzania 18 83

Dar es Salaam 32 68

Other urban 35 65

Rural 10 90

Table 5.11 shows affordability of fuel for cooking in Mainland Tanzania. It shows that
most of the Tanzanians use less than 5 percent of their income to purchase fuel for
cooking.

It turns out that fuel costs are affordable for 2 out of 3 households in urban areas and 9
out of 10 households in rural areas. The price may be higher in urban areas, but so is the
income. Also, most households in rural areas collect the firewood themselves, hence it
does not take much of their income. High price relative to income may be a barrier for
households to use modern cooking solutions, especially in rural areas.

5.3.5 Fuel Availability

It is, of course, not enough that fuel is affordable. It must also be available throughout
the season.

Here the focus is on main fuel. If a household uses secondary fuel because primary is
not available, it is concluded that the primary fuel is inadequate.

It should be acknowledged that we may miss fuel information for households using
two ovens with different fuel.

Table 5. 12 Percentage of Households by Fuel Availability Tiers 0-5, Mainland Tanzania, IASES
2021/22*7

ATTRIBUTE TIER 0 TIER 1 TIER 2 TIER 3 TIER 4 TIER 5
Fuel Availability Primary fuel available less than 80 days of the

year
Primary fuel is readily
available 80 days of
the year

Primary fuel readily
available throughout year

Percent 54 1 45

Across the country the problem is that the main fuel is not available throughout the
year. In rural areas, the fuel used by 6 out of 7 households is out of supply in 20 percent

7 Due to an error in the questionnaire, only those households reporting both most, and second most used fuel got the question on
availability. The values for availability are “always”, “10 to 11 months”, and “less than 10”. However, those who reported on most
used fuel, were asked about how many months they had used the fuel. We recoded these values in accordance with the question for
availability.
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or more of the year. Even in Dar es Salaam, the fuel used by the majority of the
households are not available for 2 months or more of the year.

5.4 Overall access to household cooking solutions

The tiers for overall cooking solution is summarized across the 6 cooking solution
dimensions. The lowest tier level determines the overall level.

Figure 5. 13 Percentage of Households by Area and Cooking Solution Tiers 0-5, Mainland
Tanzania, IASES 2021/22

When the 6 dimensions are combined, the tier level for the cookstove efficiency guides
the overall cooking solution tiers in rural areas.

However, in Dar es Salaam and other urban areas, however, a significant share of the
households move down one or more tiers because of relatively poor cookstove
efficiency.
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Figure 5. 14 Percentage of Households by Region Cooking Solution Tier 0-5 , Mainland Tanzania,
IASES 2021/22
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Figure 5. 15 Percentage of Persons by Area and Cooking Solution Tiers 0-5 , Mainland Tanzania,
IASES 2021/22

Figure 5. 16 Percentage of Persons by Region and Cooking Solution Tier 0-5, Mainland Tanzania,
IASES 2021/22
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Concerning cooking efficiency, the summed up overall cooking solution underscores
two main points.

In rural areas, the share of tier 0 has increased from 85 percent to 89 or to a point where
9 in 10 households face an extremely low efficiency requiring many extra hours for
collection of firewood or extra money for buying firewood or charcoal.

In order to reduce the burden of household on provision of energy in rural areas,
increase the use of improved cook stoves which will reduce the costs of fuel in a short
time.

Figure 5. 17 Percentage of Households with Improved Cooking Stoves, Tiers 1-5 by Region,
Mainland Tanzania, IASES 2021/22

As for cookstove efficiency, the situation in Dar es Salaam is another story. The mean
Tiers are 2 for both dimensions. But it may obviously give a proper return to use some
additional resources when acquiring a new oven and ensure an oven with high
insulation in the fire chamber or a chimney.

The situation in other urban areas is a mixture of the situation in rural areas and in Dar
es Salaam. Some households have additional problems with the cooking solution and
end up at Tier 0. In this case the possible benefits of moving to modern improved
cookstoves would be even larger. May be a special effort in urban areas outside Dar es
Salaam would give the best return addressing the SDG 7 goal with less deforestation,
reduced the time-burden on women collecting firewood and reduced costs for families
buying charcoal.
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Table 5. 13 Percentage of Households and Persons by Cooking Solution Tiers 0-5, Mainland
Tanzania, IASES 2021/22

ATTRIBUTES TIER 0 TIER 1 TIER 2 TIER 3 TIER 4 TIER 5
Cooking Emission
Exposure

Percent 50 21 11 9 1 8

Cookstove
Efficiency

ISO’s Vol.
Performance Targets
(TBC), Percent

< 10 10 < 20 < 30 < 40 < 50 <
65 6 18 2 0 8

Convenience Fuel acquisition &
preparation time

7 h < < 7 h < 3 h < 1.5 h < 0.5 h

Stove preparation
time

15 min < < 15 min < 10 min < 5 min < 2 min

Percent 36 19 22 11 12
Safety of Primary
Cookstove

Serious accidents past 12 months No serious accidents past 12 m
Percent 4 96

Affordability Levelized cost of fuel more than 5 of household
income

Levelized cost of fuel less than 5
percent of household income

Percent 18 83
Fuel Availability Primary fuel available < 80 days of the year Primary fuel

available 80
days < of the
year

Primary fuel
available all
year

Percent 54 1 45
Overall cooking
solution

Households, Percent 66 12 13 5 1 3

Overall cooking
solution

Persons, Percent 72 11 11 3 1 2

5.5 Overall cooking solutions by sex of household head

In the distribution of main cooking stove by type of fuel and improved efficiency only
small differences were found between male and female-headed households in Dar es
Salaam and in the rural areas but about the same in other urban areas. When for overall
cooking solution, households are cross tabulated by area, sex of household head, and
tier 0-5, a similar pattern is found. In Dar es Salaam 40 percent of the female headed
households are in tier 3 to 5 compared to 35 percent of the male headed households. For
the rural areas the observed differences are small and not significant. In the other urban
areas, the situation seems to be more or less the same for male and female-headed
households.

Table 5. 14 Percentage of Households by Area, Sex of Household Head and Cooking Solution
Tiers 0-5 Mainland Tanzania, IASES 2021/22

Area Household head TIER 0 TIER 1 TIER 2 TIER 3 TIER 4 TIER 5

Dar es Salaam

Male 7 27 32 27 2 6

Female 7 22 31 30 6 4

Total 7 25 31 28 3 6

Other urban

Male 33 24 28 12 0 3

Female 35 23 27 12 0 2

Total 34 24 28 12 0 3

Rural

Male 85 7 6 2 0 0

Female 88 6 5 2 0 0

Total 86 7 6 2 0 0
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5.6 Overall cooking solutions by education of household head and by household
income

We have already seen that households end up in different tiers depending on area and
sex. Figure 5.18 shows that the educational background of household head is even more
effective than sex. In tiers 3 to 5, there are twelve (12) percent of households whose
heads have secondary education or higher but only 2 percent of households whose
heads have no formal education.

Figure 5. 18 Percentage of Households by Education of Household Head and Cooking Solution
Tiers 0-5, Mainland Tanzania, IASES 2021/22

In this survey, household income is measured by the household’s total annual
expenditure. Figure 5.19 shows the distribution of the households, quintiles and tiers.
The expenditure is then divided into quintiles from the first (lowest) to the fifth
(highest). The findings are similar to the distribution based on education. In the highest
quintile, 23 percent of the households are in tier 3 to 5 compared to only one percentage
in the lowest expenditure quintile.

Figure 5. 19 Percentage of Households by Household Income and Cooking Solution Tiers 0-5,
Mainland Tanzania, IASES 2021/22
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5.7 What we learn from statistics on main cooking ovens

The following are important lessons learnt from combining statistics of main cooking
ovens and the six dimensions of cooking solutions:

 In Mainland Tanzania 66 percent of all households are in tier 0 for access to
modern cooking solutions because they use a traditional oven and have poor
ventilation. One third (32%) of households are in tiers 1 to 3 because they use a
self-built or manufactured biomass stove. Only 2 percent of households are in
tier 4 and 5, because few households use modern cooking solutions.

 One of six (18%) of households are unable to access modern cooking solutions as
fuel for cooking costs more than 5 percent of their total income. The remaining 82
percent can afford modern cooking solutions.

 Traditional fuel and cooking ovens with high emissions and low efficiency still
dominate. Half the households use cooking ovens with high emissions of smoke
and burning gases. More than half the households have cooking solutions with
very low efficiency. Low efficiency contributes to deforestation as the need of
firewood and charcoal is high with low efficiency cooking-stoves.

 In Rural areas, traditional open fireplaces dominate. These ovens are inefficient
because they burn firewood without regulating airflow. They consequently
demand a lot of money for buying firewood or a lot of time for collecting it.

 The majority of households in urban areas use charcoal burners with regulated
airflow, lower emission and higher efficiency. These improved charcoal burners
regulate the airflow either by closing the inflow of air to reduce capacity when
the food preparation only requires simmering, an ability to regulate the airflow,
or by insulating burning chambers with increased efficiency.

 LPG ovens are common in Dar es Salaam (almost 35 per cent of households but
less common in other urban areas (14 per cent). In rural areas gas is seldom. LPG
is a lot more efficient than charcoal, and much cleaner. Two problems with LPG
are it is costly and unlike charcoal, it is not sold in small packages. You may buy
a small cylinder of gas for for TZS 24,000, while a small package of charcoal costs
TZS 500. Gas however, may be cheaper than charcoal over time, but requires
more money at once. In addition, gas is not available in all areas, and therefore
there are problems of buying and having the container refilled.

 The majority of the households take time to start a fire for each meal and spend
more than 1.5 hours on food preparation. For most households, the high
emissions during the considerable time spent at the cooking oven are neutralized
by either an open cooking place or a highly ventilated kitchen.

 A range of cooking ovens are used even though by a few households. Hence one
expects that many households have knowledge of alternative more efficient
solutions. The question is then what prevents the households from investing in
more efficient solutions.
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 Serious accidents happen such that, 1 out of 25 households reports a serious
accident in a year due to the cooking-oven.

 Fuel is affordable for the majority of households. The estimated volume of
charcoal according to NBS, the 2011-12 Household Budget Survey and the mean
costs in the current IAES survey, indicate that, about 5 out of 6 households may
cover their fuel costs by 5 percent of the total income. Firewood is cheaper in
rural areas than urban areas and this compensates for the lower income in rural
areas. The costs for charcoal are at the same level as LPG, but somewhat more
expensive than firewood.

 Fuel is however not available throughout the year for the average household. For
more than half of the households (54 percent) there are fuel shortages for 2
months or more in a year.

5.8 Conclusion or why this report is important

The main mandate for both National Bureau of Statistics and the partner Statistics
Norway is to provide fact-based information. Between 2015 and 2030 a main goal has
been to develop a system of systematic information for all 17 Sustainable Development
Goals including goal 7 of providing affordable, reliable, sustainable and modern energy
for all by 2030.

The global initiative Access to energy for all as presented in the report Beyond
Connection – Energy Access outlines a further need for information. The National
Bureau of Statistics and the Rural Energy Agency have already presented two reports
on the development of access to energy. The current survey Access to Electricity and
Modern Cooking Solutions has continued this tradition, providing information for a
wider energy sector as well as providing information on the impact of improved access
to energy.

The current report presents the overall information and will be followed by reports on
the drivers and barriers for access to energy as well as the impact of improved access.
This information is hereby made available for the government, the energy sector, the
private energy business and public at large.
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Appendix A: Technical Notes
Sampling

The sample for the IASES in Mainland Tanzania is designed as a two-stage sample. The
base for the sampling is the number of households according to the 2012 census in each
domain, comprising urban areas and rural areas in each region. A so-called Hirsch
approach is applied to ensure that even the smaller domains have a proper sampling
size. Hence each household in the very large domains will have slightly less probability
of being selected, but the estimates for these regions will still have a considerably larger
accuracy.

At the first stage the enumeration areas (EAs) are selected within each domain by
random systematic probability proportional to size (PPS) sampling based on the
number of households in each EA as registered in the 2012 census.

At the second stage all households in a given EA are listed and a fixed take of
households are selected by random systematic sampling. The urban cluster-take is 20
households. The rural cluster-take is slightly large in order to reduce traveling costs, 24
households.

The final sample comprised 2,580 urban households and 3,984 rural households and
total of 6,564 households across Mainland Tanzania.

There was a total of 9,109,150 households and 43,625,354 persons in the 2012 Census.
Based on the census results, the total number of persons have been projected to be
61,289,743 in 2022. Assuming the same number of persons in each household and a
distribution across domains, the number of households in urban and rural EAs domains
are listed in Table A1 . The total number of households in Mainland Tanzania in 2022 is
projected to be 12,795,666 or 12,796 '000.

Weights

The weights are the inverse probability of being selected. When the weights are applied,
the estimates of the total number of households will be proportional to the total number
of households in the 2012 census but updated to 2022. In order to tell public at large that
these are estimates rather than actual counts, the weighted number of households are
given in thousands. The domain household weights vary from 0.38 to 3.34.

Since each household in a given domain has the same probability of being selected, they
will have the same original weight. But for EAs with less than 100 percent response-rate
the weight is adjusted accordingly.

In order to get population weights, the household weights should be multiplied with
the number of persons. In order to avoid any bias due to household-size, this
calculation should be done for each household. Hence the person weights are calculated
as the household weight times the number of persons in the household.
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Table A1 Sample for the IASES 2022

Region Projection
Households

Household sample
Household weights in

thousands

Urban Rural Urban Rural
Dodoma 637 517 80 192 1,23 2,81
Arusha 532 137 100 144 1,76 2,48
Kilimanjaro 540 625 100 168 1,31 2,44
Tanga 615 650 100 192 1,33 2,52
Morogoro 711 187 120 192 1,70 2,64
Pwani 361 727 100 120 1,19 2,03
Dar es Salaam 1 538 285 420 0 3,66
Lindi 317 424 60 144 0,99 1,79
Mtwara 484 390 80 168 1,39 2,22
Ruvuma 425 725 80 144 1,31 2,23
Iringa 313 288 80 120 1,07 1,90
Mbeya 551 976 100 144 1,92 2,50
Singida 362 807 60 144 0,75 2,21
Tabora 538 609 80 192 0,84 2,45
Rukwa 280 612 80 120 0,83 1,79
Kigoma 526 045 80 168 1,13 2,59
Shinyanga 367 656 80 144 0,76 2,13
Kagera 737 179 80 240 0,85 2,79
Mwanza 682 945 140 168 1,63 2,71
Mara 438 892 80 168 0,95 2,16
Manyara 383 883 60 168 0,87 1,98
Njombe 239 025 80 168 0,71 1,09
Katavi 142 190 100 168 0,40 0,61
Simiyu 323 006 60 144 0,38 2,09
Geita 402 809 80 144 0,81 2,35
Songwe 340 077 100 120 1,04 1,97
Mainland Tanzania 12 795 666 2580 3984 1,55 2,21

Replacement of EAs

A total of 8 EAs were replaced for technical reasons due to lack of proper digital maps
in time for the field work. The team managers were instructed to select a new EA
adjacent to the original EA on the list of EAs. As the replacement EA is probably similar
to the originally selected EA, it may well be assumed that the replacement is not
causing any bias.

Sampling within EAs

This sampling procedure is based upon systematic sampling within each EA. However,
in order to compare households within each EA to learn about the potential impact
within an EA, it is a must to stratify the households according to access to sustainable
energy, i.e. to the grid and to solar/wind energy supply. There will usually be either
none or many households with access to the grid or no access at all to sustainable
energy. Hence a standard reordering of the households according to the strata and
systematic sampling would ensure a proper distribution and avoiding large variability.
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However, there are often just a few households with access to solar or wind power.
Hence a special design is needed in order to ensure at least one of these households in
the sample.

For the weighing for specific analysis, it is necessary to document the number of
households within each stratum.

The proposed cluster take is 24 in rural areas and 20 in urban areas in order to balance
the budget constraints and the need for as large sample size as possible.

Questionnaire software

 The questionnaires were programmed in CSPro a highly programmable
questionnaire tool developed by US Census Bureau. As the enumerator teams
were going to be out in the fields most of the time, and would probably be offline,
the system was made so that the whole work cycle could be done offline:

 The enumerators do the listing
 The team use Bluetooth to sync all data with the supervisor
 The supervisor draws the sample on their tablet
 The sample data is synced back to the enumerators – again using Bluetooth
 The enumerator navigates to the selected households using google maps in

satellite view mode.
 Enumerators are guided through the questionnaire, getting warnings about

inconsistent answers and possible errors.
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Sampled households shown on map Electronic controls warn enumerator about potential
errors

Questionnaire Design

The survey comprises three questionnaires; listing form, household questionnaire and
community questionnaire.

The listing form on a tablet PC was used for counting all households in the EA and
served as the base for selection of 24 households in rural EAs or 20 households in urban
EAs.

The listing form comprised the following issues:

 Geo coordinates (filled by the CSPro software)
 Presence of household
 Name of the head of household
 Address/ location description in EA
 Source of electricity

The household questionnaire was filled by the enumerators using a tablet PC for each of
the selected households.

The household questionnaire consisted of the following thematic sections:

 AAInterview particulars
 AB Household members - Core demographics
 ACHousehold members – Education
 B B Household characteristics
 C Supply and demand of electricity
 D Willingness to pay for a grid connection
 E Willingness to pay for solar home system
 G Dry-Cell Batteries
 F Lamps and candles: kerosene/paraffin/fuel-based lighting
 I Use of Cooking Solutions

Health Impacts:

 K Willingness to pay for an improved cookstove
 J Space and water heating
 L Household assets: transportation, electrical appliances, agricultural

equipment
 M Street lighting
 N Time Use – Day Time and After Dark
 Q Consumption / expenditure
 S Attitudes
 U Livelihood means
 T Women’s empowerment
 W Social life and physical security
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 GP The global pandemic and period of closed schools
 X Telephone number for future contact

During the listing process, the supervisor would ask the chairman to arrange for a
community interview with 3-6 knowledgeable men and women in the EA.

The community questionnaire comprised consisted of the following thematic sections:

 A Community identification
 B Community leaders
 C Background
 D Supply of electricity
 H Energy development project
 F Infrastructure
 G Business
 I Cooking
 J Street lighting
 GP Global pandemic

Fieldwork organization

The field-teams each comprised one supervisor, a driver and 3-4 enumerators. The
teams were provided with a car, technical equipment/survey-tools and camping gear.
Most of the field-teams covered 2 regions out of the total 26 regions in Mainland
Tanzania. The first data reported from the field was downloaded to the central NBS HQ
server on 21st December 2021. The practical fieldwork was organized as follows:
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Step Activity/Description

1

At arrival in a new EA, the field team established local admin formal contact and a camp. Supervisor contacted the NBS
HQ controller to report arrival/status

Supervisor agreed with the local admin on appointment for community interview and shared a paper version of the
community questionnaire

Supervisor and enumerators downloaded google maps for the actual EA to their tablets

WIFI/4G net was required at this step

2
Supervisor together with local guide and enumerators identified the boundaries of the EA.

Supervisor divided the EA into 3 or 4 sectors for listing of all households, giving each enumerator their own sector to list

3
Enumerators listed all households in their EA sector

Supervisor checked the progress on enumerators tablets frequently

4

When listing was completed, data from all the enumerator’s tablets were transferred to the supervisor’s tablet (blue-
tooth sync) for final check and sampling

Supervisor did the sampling of the households to be interviewed (24 in urban areas and 20 in rural EAs.)

A subset for household to be interviewed was transferred back to the enumerators tablets (blue-tooth sync)

5
Enumerator conducted all the household interviews in his/her sector (HH questionnaire)

Supervisor did the community interview (Community questionnaire)

6

When all household interviews were completed and checked on the enumerators tablet

by the supervisor, all interviews were transferred to supervisor’s tablet (blue-tooth sync)

Supervisor transferred all data (household interviews, community interview and total listing) to the central NBS HQ
server.

WIFI/4G net required at this step

7 When NBS HQ controller had accepted the data, and was informed about the field-team status, the team could move to
a new EA.
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Appendix C: Household Questionnaire
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