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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 the Ministry of Energy (MoE), 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.

According to the National Energy Policy 2015, availability, affordability, reliability and
access to modern energy services are considered to be the key ingredients towards
achieving desired socio-economic development in Tanzania. 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, many
people still lack access to reliable and affordable energy, which hinders their social and
economic development. To address this issue, government 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 Impact of Access to Sustainable Energy Survey 2021 /22 was to
measure the access to sustainable energy and the impact of such access in Mainland
Tanzania and its regions. It provides valuable insights for policy makers, businesses, and
organizations working to expand access to sustainable energy. It also identifies best
practices for implementation to inform future policies and initiatives. This objective is in
line with the main objective of National Energy Policy 2015 which provides guidance for
sustainable development and utilization of energy resources. The resources include
modern cooking solutions to ensure optimal benefits to Tanzanians and contribute
towards transformation of the national economy.

The success of this survey depended on cooperation and contributions from the
government institutions and development partners. Sincere gratitude should be
extended to the Norwegian Agency for Development Cooperation through Statistics
Norway for their financial and technical support. I would also like to thank all
government agencies and individuals who contributed in one way or another to
successfully implementation of this survey Hopefully, the findings of this survey will
contribute to the global effo ' b niversal access to sustainable energy.

Dr. Doto M. Biteko (MP)
Deputy Prime Minister and Minister for Energy
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Definition of Key Terms

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.

Areas - In this report the communities and EAs are grouped in three levels of : 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.

Community - All households living in a village for rural areas or mtaa for urban areas
where most households know each other and have a common knowledge of their
location.

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

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

Electric current or flow - This refers to the movement or flow of electric charges in a
conductor. It is the rate at which electric charges, typically electrons, pass through a
specific point in a circuit. It is measured in amperes (A) and is represented by the symbol

“” III .

Electric grid - Is an interconnected network of power generation, transmission, and
distribution systems that delivers electricity from power plants (high voltage) to
consumers (low voltage).

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

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

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.

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

Household - Is a person or persons of a household living in one compound, one building,
or one apartment and usually eating from the same pot.

Power capacity:
xii



e From a battery there is power limitation you usually get 75 percent of the battery
capacity. A 12V battery storing 20 Ah may give you 75 percent 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.
You may then light 2 x 5W LED bulbs for 18 hours or both 2 bulbs and a 20W TV
for 6 hours.

e 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.

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

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.

Region - The 26 official regions in Mainland Tanzania

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).
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Executive Summary

i. Introduction

The National Bureau of Statistics (NBS) and Statistics Norway (SSB) conducted a survey
named Impact of Access to Sustainable Energy Survey (IASES) from 2019 to 2022. This
survey, was conducted in Mainland Tanzania and was jointly funded by the Government
of Tanzania and Norwegian Agency for Development Cooperation (Norad). The current
report builds on the Sustainable Development Goal number 7 (SDG7.1) and its indicators
which articulates on the need to ensure access to affordable, reliable, sustainable and
modern energy for all by 2030.

ii. Access and Connection 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). Based on this definition; the results show that, the
share of households residing in communities with access to electricity is 72 percent.

The household is connected to electricity if there is an electric bulb in the house.
According to the results, the percentage of households connected to electricity increased
from 32.8 percent in 2016/17 to 45.8 percent in 2021/22, implying that 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 compared to seven out of ten connected in other urban areas, and
about four out of ten 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. Remarkably, up to 95.0 percent of these communities have either
a grid, mini-grid, or other sources of electricity.

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,

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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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

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.

iii. 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. Cookstove efficiency is much higher in urban than in rural areas.

Kitchens in rural areas generally have the best ventilation. This is mainly due to 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
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households in the provision of energy for cooking in rural areas, is increasing the
efficiency of cookstoves.

The education of the household head influences the choice of cooking solutions
substantially, meaning that the more the educated household head, the more efficient is
the cooking solution applied. On the other hand, 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) in collaboration with Statistics Norway,
conducted a survey on the impact of access to sustainable energy for the first time in
Mainland Tanzania 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
conducting the Impact of Access to Sustainable Energy Survey (IASES) 2021/22. These
were: The Ministry of Energy (MoE), Tanzania Electric Supply Company (TANESCO),
Rural Energy Agency (REA), and Energy and Water Utilities Regulatory Authority
(EWURA).

The survey considered national policies and other frameworks in the development of
energy sector in the country. These include:

(i) Tanzania Development Vision 2025 which aims at making Tanzania a middle-income
country by 2025. Sustainable Development Goals by 2030 which are among the ambitions
of the goals of ensuring availability of clean, environmentally friendly, affordable and
accessible source of energy supply;

(ii) Five Year Development Plan (FYDP IlII) 2021/22 - 2025/26 has put key interventions in
the energy sector that are to be implemented by the Ministry responsible for energy
during the lifetime of the plan. These interventions include:

® Strengthening the availability and reliability of electrical power by increasing
generation capacity, transmission, and distribution networks;

® Promote and develop renewable energy technologies and projects (biogas,
geothermal, LPG, solar and wind energies) particularly for rural households; and

® Develop renewable energy sources for cooking to mitigate climate change.

(iii) National Energy Policy, 2015 which was formulated as a tool for enhancing the
provision of adequate, reliable and affordable modern energy services to Tanzanians in
a sustainable manner; and

(iv) Power System Master Plan (2020 update) which aims at facilitating economic
development by guaranteeing access to electricity to all Tanzanians. It highlights
challenges facing the energy sector in the country and initiatives that need to be executed
to redress the challenges, and ultimately lead to universal provision of affordable and
sustainable energy.



(v) Sustainable Development Goal 7 (SDG7) calls for “affordable, reliable, sustainable and
modern energy for all” by 2030 and target 7.1 (By 2030 ensure universal access to
affordable, reliable and sustainable energy services).

The main objective of the Impact of Access to Sustainable Energy Survey 2021 /22 was to
measure and document status of access to and usage of sustainable energy sources and
the impact of such access in Mainland Tanzania and its regions. Further, the IASES is
expected to:

i.  Contribute to the Sustainable Energy for all (SE4All) (World Bank initiative of
measuring access to energy) by providing information needed for evidence based
national and regional planning, making informed decisions as well as for
international comparisons;

ii.  Develop a new survey module with the objective of learning and documenting
potential impact on economic activity and human welfare when households and
communities access modern energy sources;

iii. =~ Document information on the access to sustainable energy in urban and rural areas
and the impact observed after 5 to 10 years; and

iv. Develop 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.

The sample for the IASES was a two-stage sample, comprising urban and rural areas in
each region of Mainland Tanzania. At the first stage, the enumeration areas (EAs) were
selected within each domain using the probability proportional to size (PPS) sampling
based on 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 were listed and a fixed
number of households was selected using random systematic sampling. The final sample
of 6,564 households (2,580 in urban and 3,984 in rural) was selected. The sample was
designed to give accurate representation for Mainland Tanzania, Dar es Salaam, other
urban areas, and rural areas. Nevertheless, regional distributions are still presented to
show trends across Mainland Tanzania for groups of regions although the survey was
not designed to give precise estimates at regional level.

Mobile teams travelled to all regions to list all households in the selected areas and then
interviewed the sampled households from 16 December 2021 to 18t February 2022.
Tablets with electronic questionnaires and maps were used during data collection. More
details on sampling and data collection can be found in Appendix A: Technical notes.

The survey also captured 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.
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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, among
other things, 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 to adoption and usage of modern energy and
eventual impact of access and usage of such energy sources.




Chapter Two

Access and Connection to Electricity - Overall Measures

Access to electricity may be measured in several ways. The current report follows
national and international standards to defining and measuring the energy access and
connection. The Rural Energy Agency (REA) considers households to have access if there
is an electric pole in the village, mtaa or hamlet. The household is, however, considered
to be connected to electricity if there is at least one electric bulb in the house. Furthermore,
access to energy is detailed by the degree and quality of access to energy. This is described
by a multi-dimensional tier-classification.

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
neighbours with electricity within and next to the community with electricity. The
indicators presented below include households connected to electricity and communities’
access to electricity.

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 rural areas. One of their
goal is to increase the number of households connected to electricity in rural areas. 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

The Impact of Access to Sustainable Energy Survey (IASES) results show that about 46
percent of households in Mainland Tanzania are connected to electricity. The percentage
of households connected to electricity has increased from 32.8 percent in 2016/17 to 45.8
in 2021/22 (Table 2.1).

Table2.1 Percentage of Households Connected to Electricity, Mainland Tanzania

2016/17 2019/20 2021/22
Area (EAUSS I)* (EAUSS I)* (IASES)**
Mainland Tanzania 32.8 39.9 458

Source:
*Ministry of Energy through Rural Energy Agency (REA): Energy Access and Use Situation Survey I and II (EAUSS)
**NBS & SSB: 2021/22 Impact of Access to Sustainable Energy Survey, Mainland Tanzania
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The percentage of households connected to electricity is higher in urban areas than in
rural areas. Almost nine out of ten households in Dar es Salaam (87 percent) and seven
out of ten in other urban areas (70 percent) are connected to electricity. In contrast, about
four in ten households (36 percent) are connected to electricity in rural areas (Figure 2.1).

Figure 2.1 Percentage of Households Connected to Electricity (REA definition) by Area, Mainland
Tanzania, IASES 2021/22
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Grid connection is not evenly distributed in Mainland Tanzania. Figure 2.2 presents grid
connectivity for regions. The darker the shade the higher the connectivity rate.



Figure 2.2 Percentage of Households Connected to Electricity Grid by Region,
Mainland Tanzania, IASES 2021/22
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At regional level, electricity connection is not evenly distributed in the Mainland
Tanzania. Figure 2.3 reveals substantial differences in the share of households connected
to electricity across the regions 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 20 percent and the remaining 15 regions the connection is between 20 and 50

percent.




Figure 2.3 Percentage of Households Connected to Electricity (REA definition) by Region,

Mainland Tanzania, IASES 2021/22
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2.2 Community Access to 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. This is measured by the number
of communities where some but not necessarily all households are having access to
electricity.

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

Figure 2.4 presents the percentage of households living in communities with access to
electricity. The results show that 72 percent of households in Mainland Tanzania reside
in communities with access to electricity. In Dar es Salaam, all households live in
communities (mitaa) that have grid connection, followed by 70.9 percent of households
in other urban areas. For those residing in rural areas, approximately two thirds of
households (66.7 percent) live in communities with electricity.

Figure 2.4 Percentage of Households Living in Communities with Access to Electricity by Area,
Mainland Tanzania, IASES 2021/22
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Focusing on regional variations, Figure 2.5 shows that more than half of the households
in most regions live in communities (villages, hamlets, and mitaa) that are connected to
electricity. It is only in five regions of Ruvuma, Singida, Tabora, Kigoma and Shinyanga
where less than half of the households live in communities with 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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2.3 Access to Electricity in Neighbouring Community

The two REA definitions presented above focus on either household access (but not
connected) or grid connection. By design, these definitions assume that unless a
household has access to grid electricity, it is unlikely for it to be connected. However, in
recent days, it is also possible for a household to get access to electricity from other
various sources. This section assesses the shares of households that have electricity within



a walking distance from their homesteads from various alternative sources, including but
not limited to grid electricity.

Potential sources of electricity in the neighbouring community include:

i. Grid or mini-grid in community;

ii. Any other electricity source in community such as pico-generator, generator or

community solar systems;

iii. Grid in neighbouring community; and

iv. Other electricity source for charging in neighbouring community.
About 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. Figure 2.6 presents access to various
sources.

Figure 2.6 Percentage of Communities with Access to Electricity by Area and Type of Access,
Mainland Tanzania, IASES 2021/22
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24 Sustainable Development Goal 7 (SDG?)

Sustainable Development Goal 7 (SDG7) aims to increase access to affordable, reliable,
and modern energy services?. It addresses the three dimensions of energy services:

2SDG 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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affordability, reliability, and modern energy services. These dimensions are covered in
detail in the paragraphs on tier access to electricity. 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 shows that, more than half of households in Mainland Tanzania (51.3 percent)
access electricity in various forms. The share is relatively higher in Dar es Salaam (82.2
percent) and other urban areas (68.5 percent). In rural areas, however, only 41.1 percent
of households have access to electricity.

Figure 2. 7 Percentage of Households with Access to Electricity as Defined by SDG7 by Area,
Mainland Tanzania, IASES 2021/22
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In Mainland Tanzania, there is a significant variation in accessing electricity at regional
level. 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).



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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2.5 Main Source of Electricity

The main source of electricity in households is important when assessing 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 households. In rural areas, about 10 percent of households reported grid
as the main source while solar based sources (home systems, multi light and solar lantern)
are the main sources 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,
TASES 2021/22
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Chapter Three
Tier Access to Electricity in Households

In 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 20153. This approach has identified seven (7) dimensions of access
to electricity and identified the level of access for each dimension in 5 tiers. The 7
dimensions are presented in Table 3.1.

3 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.
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Table 3.1 Multi-Tier Framework for Measuring Access to Electricity*
TIER 1 TIER 2 TIER 3
Capacity Power Atleast3 W | Atleast 50 W At least 200 W
capacity
ratings (W or At least Atleast 200 Wh | At least 1 kWh
daily Wh) 12Wh
Services Lighting of | Electrical
1,000 Imhr | lighting, air
per day circulation,
television, and
phone charging
are possible
Availability | Daily At least 4 hours At least 8 hours
Availability
Evening Atleast1 Atleast 2 hours | Atleast 3 hours
Availability hour
Reliability Not applicable | Not More than 14 disruptions per
applicable week
Quality Not applicable | Not Household experiences voltage
applicable | problems that damage appliances
Affordability Not applicable | Not Cost of a
for overall applicable standard
Tiers, butasa |for overall consumption
separate Tiers, but as | package of 365
measure aseparate | kWh per year is
measure more than 5 of
household
income
Legality Not applicable | Not No bill payments made for the use
applicable of electricity
Health & Not applicable | Not Serious or fatal accidents due to
Safety applicable | electricity connection

* In this and all other Tier charts, the Tiers are listed in 6 groups from Tier 0 to Tier 5. Source : Beyond Connections: Energy Access

Redefined
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Access to electricity which is measured by the tier dimensions includes: capacity,
availability (duration), reliability, quality, affordability, legality, and 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. The following sub-sections present capacity for each of the main sources
of electricity.

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. This implies that, all households
connected to grid electricity are automatically placed into tier 5 when it comes to grid

capacity.

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).

Table 3.2 Percentage of Households by Access to Energy (AE) Tier Grid Capacity, Mainland
Tanzania, IASES 2021/22
ATTRIBUTE TIER 1 TIER 2 TIER 3 TIER 4

Tier in Grid Connection:
percent of N=3.796 mill. 0 0 0 0 0
households

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
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in a 12V battery as 2100Wh / 12V = 175 Ah. We may expect a loss of up to 30 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 solar-households access power from solar panels of 3W,
23 percent from solar panels of at least 50W, and 3 percent from solar panels of more than
200W. These households therefore 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, JASES 2021/22
ATTRIBUTE TIER 1 TIER 2 TIER 3 TIER 4

Tier in Solar Cell Capacity:
percent of N=3.129 mill. 0 74 23 3 0 0
households

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,
TASES 2021/22
ATTRIBUTE TIER 1 TIER 2 TIER 3 TIER 4

Tier in Battery Capacity:
percent of N=3.129 mill. 0 80 17 3 0 0
households

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 millions households in
Mainland Tanzania, 2.397 millions have access to electricity by solar panel and/or
battery. Ninety two percent of households getting electricity through solar panel/battery
fall in tier 1, eight percent are in tier 2 and less than one percent are in tier 3 (Table 3.5).
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Table 3.5 Percentage of Households by AE Tier Solar Cell and Battery Capacity, Mainland
Tanzania, IASES 2021/22

ATTRIBUTE TIER 1 TIER 2 TIER 3 TIER 4

Tier in Solar Cell & Battery
Capacity: percent of N=3.129 0 92 8 0 0 0
mill. households

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 4,000 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 0 TIER 1 TIER 2 TIER 3 TIER 4
Tier in Aggregate Capacity:
percent of N=4.000 mill. 0 0 0 0 0
households
3.1.14 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. 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). On the
other hand, all households accessing energy through solar lantern fall in tier 1 (Table 3.8).

Table 3.7  Percentage of Households by Area and Access to Energy through Battery Capacity in
Wh, Mainland Tanzania, IASES 2021/22
ATTRIBUTE TIER 0 TIER 1 TIER 2 TIER 3 TIER 4 !
Tier in Battery Capacity:
percent of Mainland Tanzania 0 82 18 0 0 0
N=49,000 households
Dar es Salaam 0 0 0 0 0 0
Other urban 0 88 12 0 0 0
Rural 0 81 19 0 0 0
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Table 3.8  Percentage of Households by Access to Energy through Solar Lantern Capacity in Wh,
Mainland Tanzania, IASES 2021/22
ATTRIBUTE TIER 1 TIER 2 TIER 3 TIER 4

Tier in Solar Lantern Capacity:
percent of N=841,000 0 100 0 0 0 0
households

3.1.1.5 Access to Service Capacity

A number of households did not provide technical information on power capacity
despite reporting access to electricity and ownership of electrical 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, 354,000 (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 percent in tier 2, and tiers 3 and
4 have one 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 1 2 3 4

Tier in Proxy service capacity
if not other capacity: percent 0 76 22 1 1 0
of N=354,000 households

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 in tier 5, which is mainly due to grid connection. 42
per cent of households are in tier 0, while 26 percent are in tier 1, and only three percent
are in tier 2. No households are in tier 3 or 4.
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Table 3.10 Percentage of Households by Access to Electricity Tier Peak Capacity in Wh, Mainland
Tanzania, IASES 2021/22
ATTRIBUTE TIER 0 TIER 1 TIER 2 TIER 3 TIER 4

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

26 8 0 0

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

312 Availability

The availability of electricity at the household level is measured by how many hours the
household has access to electricity during the day and night.

The overall results show that 35 percent of households in Mainland Tanzania, have access
to electricity for less than 4 hours during the day and less than 1 hour during the night
(Tier 0). Majority of the households (about 40 percent) had access to electricity for at least
8 hours during the day and 3 hours (tier 3) during the night. Many households are found
in tiers 0, 3, and 4 while only a few are in tiers 1 and 5.

The results show that, in rural areas, no household had access to electricity for at least 23
hours during the day and 4 hours during the night (tier 5) (Table 3.11).

Table 3.11 Percentage of Households by Area and Access to Electricity in Tiers - Availability,
Mainland Tanzania, IASES 2021/22

ATTRIBUTE TIER 1 TIER 2 TIER 3 TIER 4
Daily At least At least
Atleast 4 h
Availability cast = fours 8 hours 16 hours
LT Evening At least At least At least
Availability Availability 1 hour 2 hours 3 hours
Tiers in percent of 7.543 mill.
households with Access: Mainland
Tanzania 2 10 39 11
Dar es Salaam
4 5 14 14
Other urban
2 13 29 12
Rural
2 11 52 10
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3.1.3 Reliability

Tiers on reliability, quality, legality, and health and 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.

Table 3.12 presents the distribution of households with access to grid electricity across
various tiers on reliability. On average, 26 percent of households with access to grid are
placed in tiers 2 and 3, reporting at least 14 power disruption each week. The remaining
share of households are placed either in tier 4 (64 percent) or tier 5 (10 percent).

Table 3.12 Percentage of Households by Area and Access to Electricity in Tiers - Reliability,
Mainland Tanzania, IASES 2021/22

More than 14 disruptions per
week

Reliability Not applicable

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

Mainland Tanzania

26

26

24

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 (83 percent) for which this dimension is relevant did not experience this
problem, hence placed in Tiers 4 and 5. However, 17 percent have experienced damage
of the appliances due to voltage fluctuation problems, hence placed in tiers 2 and 3 (Table
3.13).
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Table 3.13 Percentage of Households by Area and Access to Electricity in Tier-Quality, Mainland
Tanzania, IASES 2021/22

ATTRIBUTE TIER 0 TIER 1 TIER 2 TIER 3 TIER 4

Household experiences voltage
problems that damage appliances

Quality Not applicable

Tiers in percent of 3.813
mill. households

17
connected to Grid: 0

Mainland Tanzania

Dar es Salaam 0 15
Other urban 0 17
Rural 0 20

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. As long a household consumes less than 75
kWh in a three months period the 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 rather difficult to register the income, the value of total household
consumption is used as a proxy for the income.

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.

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.
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Table 3.14 Percentage of Households by Area and Access to Electricity in Tiers - Affordability, all
Households, Mainland Tanzania, IASES 2021/22

TIER 0 TIER 1 TIER 2 TIER 3 TIER 4

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

Affordability

Percent of 12.835 mill.
Households: 42
Mainland Tanzania

Dar es Salaam 19
Other urban 32
Rural 49

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 3.15 shows that 8 percent of households with a grid access cannot document legal
or free payment for the electricity supply and are therefore placed in tier 3 or 2. On the
other hand, most of the households (92 percent) qualify to be placed in tiers 4 and 5.

Table 3.155 Percentage of Households with Access to Grid by Access to Electricity in Tiers -
Legality, Mainland Tanzania, IASES 2021/22

TIER 0 ‘ TIER 1 TIER 2 TIER 3 TIER 4

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

Percent of 3.813 mill. 0 8
households connected
to Grid

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
installation 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.
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Table 3.16 Percentage of Households by Access to Electricity in Tiers - Health, Mainland Tanzania,
TASES 2021/22

TIER 0 ‘ TIER 1 TIER 2 TIER 3

TIER 4

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

Percent of 3.813 mill. 0 1

households connected

to grid

3.2 Summarizing the 7 Dimensions of Access to Electricity

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. For these households, the other tiers will determine the overall tier level.

Table 3.17 Percentage of Households by Access to Electricity in Tiers - 7 Dimensions, Mainland
Tanzania, IASES 2021/22

TIER1 | TIER 2

Capacity Power capacity ratings (W or daily 24 3
Wh) including service used

Availability Availability during day and night 2 10

Reliability Disruptions 26

Quality Voltage problems 17

Affordability <or > 5 of income (total 23
consumption as proxy)

Legality Payment registered 8

Health & Accidents 1

Safety

The following figures show the resulting distribution of households and persons in the
overall tiers. Overall, 69 percent of the households are in tier 1 or below and 31 percent
are in tiers 2 to 5 while Seven (7) percent are in tiers 4 or 5.
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Table 3.18 Percentage of 12.796 million Households Overall Access to Electricity in Tiers splitin 7
Dimensions, Mainland Tanzania, IASES 2021/22

TIER 1 TIER 2

Capacity Power capacity ratings 26 3

(W or daily Wh) including

service used
Availability Availability during day

and night 2 10
Reliability Disruptions 78
Quality Voltage problems 75
Affordability <or > 5 of income (total 42

consumption as proxy)
Legality Payment registered 73
Health & Safety | Accidents 70
Overall Access N=12.796 mill. 48 21 12
to electricity

Figure 3.1 Percentage of Households by Area and Overall Access to Electricity in Tiers, Mainland

Tanzania, IASES 2021/22
Mainland Tanzania 48.3 21.2
Rural 56.2 253
Other urban 45.1 20.6
Dar es Salaam 17.6 2.8
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Figure 3.2 Percentage of Persons by Area and Overall Access to Electricity in Tiers, Mainland

Tanzania, IASES 2021/22

Mainland Tanzania 48.5 243
Rural 55.1 28.9

Other urban 453 21.7 6.5
Dar es Salaam 17.3 2. 21.5
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Figure 3.3 Percentage of Households by Region and Overall Access to Electricity in Tiers,
Mainland Tanzania, IASES 2021/22
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Figure 3.4 Percentage of Persons by Region and Overall Access to Electricity in Tiers, Mainland

Tanzania, IASES 2021/22
Mainland Tanzania 68 |
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In order to show the tier distribution by a readable map, tier 2 to 5 have been collapsed
in one group and presented the share of households in each region in a map (Figure 3.5).
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Figure 3.5 Percentage of Households with Overall Access to Electricity in Tiers 2-5 by Region,
Mainland Tanzania, IASES 2021/22
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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 are 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 3.16 Percentage of Households by Area, Sex of Household Head and Access to Electricity
Tiers 0-5, Mainland Tanzania, IASES 2021/22

Area =TI TIER 2 TIER 3 TIER 4
head
Male 18 40 23 —‘
Dar es Salaam Female 20 32 20 ‘
Total 18 37 22 ‘
Male 19 23 15 ‘
Other urban Female 22 19 15 ‘
Total 20 22 15 —‘
Male 8 4 3 ‘
Rural Female 7 3 2 ‘
Total 8 4 2 ‘

3.4 Degree of Access to Electricity by Education of Household Head and by
Household Income

It has been noted how households end up in different tiers due to area and sex. Figure
3.6 shows that the educational background of the household head has even more effect
than sex. 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

Primary 5-8 48 23

Primary 1-4 57 24

Secondary or higher 27 12

Pre-school or other no formal education 63 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
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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:

i.

ii.

A great achievement. The electrical power capacity has continued to increase since
the two previous surveys of 2016 and 2019/20. 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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1ii.

iv.

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 month, 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 by 2030”, the focus may be on electricity. But this
is just a 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 on solid fuel, either firewood or charcoal provides energy for both
lightning and cooking. Access to electricity allows for a wider approach for cooking using
closed and more efficient ovens.

Traditional three stone fireplace LPG-stove

The main international goal and indicators for energy are the overarching SDG 7 of
affordable, reliable, sustainable and modern energy for all by 2030. All these dimensions
relate to multiple sub-dimensions within the household and in the wider society context.
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In this survey the main focus is on access to household cooking solutions as presented in
the reference report “Beyond Connections: Enerqy Access Redefined”*.

The cooking solutions in Tanzania are presented in three steps:
i.  Anoverview of fuel and main types of cookingstoves;
ii. A comprehensive list of the main cooking stoves used; and

iii. A more detailed presentation on emissions and efficiency of the main cooking
stoves used by a range of households.

4.1 An overview of Fuel and Main Types of Cooking Ovens
4.1.1 Fuel and Stove Types Used for Cooking

According to the TASES 2021/22, around 67 percent of all households in Mainland
Tanzania use firewood as their main source of energy for cooking, compared with 81
percent in the National Sample Census of Agriculture (NSCA) 2019/205. The large
difference observed between the IASES 2021 /22 and the NSCA 2019/20 is due to the fact
that, the NSCA 2019/20 focused on agricultural areas where firewood is more commonly
used. Charcoal is the second most common source of energy used for cooking (25 percent)
compared to 15 percent in the NSCA 2019/20. In rural areas about 88 percent of
households use firewood compared with 6 percent in Dar es Salaam (Figure 4.1). In Dar
es Salaam like in other urban areas, charcoal is the most common fuel used for cooking.
On the other hand, 34 percent of households in Dar es Salaam, use gas while electricity is
used by less than one percent. In other urban areas, 14 percent of households use gas for
cooking while only 2 percent use electricity. In rural areas, less than 2 percent of
households use gas for cooking, and none use electricity.

4 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.
5 National Bureau of Statistics - National Sample Census of Agriculture 2019/20 - Main Report (nbs.go.tz)
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Figure 41 Percentage of Households by Area and Main Cooking Stove by Type of Fuel and
Efficiency, Mainland Tanzania, IASES 2021/22
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4.1.2 Stoves Used for Cooking by Female and Male headed Households

Table 4.2 presents the distribution of households using a particular type of stove by sex
of the head of household and area. Generally, only small differences are observed
between Dar es Salaam and rural areas but almost no difference between Dar es Salaam
and other urban areas. Specifically, the percentage of female-headed households using
improved charcoal burners in Dar es Salaam is 50 percent compared with 56 percent for
male-headed households. On the other hand, the percentage of male-headed households
using improved charcoal burners is relatively larger (11 percent) than that of female-
headed households (8 percent). In rural areas, the use of three-stone firewood stoves is
more common in female-headed (84 percent) than in male-headed households (80
percent) (Table 4.1).

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

Three-stone Basic charcoal [[mproved
firewood burner charcoal burner
Male 56
Dar es Salaam  [Female 50
[Total 54
Male 53
Other urban [Female 52
[Total 53
Male 11
Rural [Female 8
[Total 10
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4.2 Typology of the Main Cooking Stoves Used

In each country, based upon emission and efficiency level standards, the main types of
cooking stoves are identified, classified, and documented using group photos of stove
design, fuel, and ventilation. This survey builds upon the typology from Rwanda and
Ethiopia, as documented in the Rwanda report® (Table 4.2).

Table 4.2  Detailed Description of Draft Cooking Stove Typology

Three-stone, tripod, flat mud ring
IConventional 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
[Firewood, dung, twigs and . . .
material for insulation 2
leaves
Rocket stove with high insulation, rocket stove with chimney (not well sealed) 3
Traditional charcoal stoves
Old generation ICS (with open chamber for charcoal)
IConventional ICS (closed oven with separate chambers and openings for charcoal and
Charcoal pots) 2
IAdvanced insulation charcoal stoves, kerosene oven 3
e vl s e Natural draft gasifier (only pellets and briquettes)
briquettes
LPG and biogas, electricity
(grid or solar), solar oven
(non-electric)

*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.

¢ Beyond Connections, Energy Access Diagnostic Report Based on the Multi-Tier Framework (2018), Table 2 page 8
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This survey reveals that, firewood is the most commonly used fuel in rural areas, while
charcoal is the most common fuel used in urban areas. In the case of fuel, there is a major
difference in the cooking stoves efficiency in rural and urban areas. In urban areas,
households hardly have traditional open charcoal burners with options to stop or
regulate 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.

Variations are large across regions with 1 in 4 households in Tanga region having an
improved cooking stove for firewood, while there is hardly any in Simiyu, Geita and
Lindi. Installing more efficient cooking stoves for firewood can bring households to
another tier level and households can save money or time from buying or collecting
firewood as the need of firewood will be less with an improved stove. Stoves that are
used in Mainland Tanzania are presented in Section 5.3.1.
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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
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Chapter Five

Multi-Tier Framework for Cooking Solutions

The reference report of “Beyond Connections: Energy Access Redefined””7 presents six
dimensions on how cooking stoves contribute to a sustainable and clean access to energy.
For the case of access to electricity, each of these dimensions are measured and classified
in tiers from 0 to 5, where 5 is the highest degree of access.

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 stoves in a lab for emissions, indoor emissions, and efficiency, store
this information in a database® and then record which of these stoves 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 stoves 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.

Conceptual dimensions and multi-tier framework for cooking solutions are presented in
Table 5.1.

7 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.
8 http:/ /catalog.cleancookstoves.org
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Table5.1  Multi-Tier Framework for Cooking Solutions

DIMENSION TIERO TIER1 1 TIER 2 TIER3 | TIER4 -

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 Cooking not affected by
availability of fuel seasonal variations in fuel
quality and availability

5.1 Requirements for all Tiers and Dimensions for Cooking Solutions

The global database contains a large number of cooking stoves that have been tested by
the producing companies and the technical team of the global database. However, there
is a need to supplement the database with cooking stoves 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 also used for this
survey (Table 5.2).
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Table 5.2

Adapted Multi-Tier Framework for Measuring Access to Modern Energy Cooking
Solutions

TIER 1 TIER 2

TIER 3

TIER 4

Cooking Emission: Fuel |Firewood, dung, twigs, leaves, rice husks, processed Biogas, ethanol,
Exposure biomass pellets or briquette, charcoal, kerosene high quality
processed biomass
pellets or
briquettes
Emission: Stove Conventiona | ICS+ Rocket stove Rocket stove with
Design 1 or old chimney, with high chimney (well-
generation rocket stove |insulation or sealed), Rocket
Improved or ICS + with chimney, |Stove gasifier,
cooking insulation advanced Advanced
solutions insulation secondary air
(ICS) charcoal stoves | charcoal stove,
forced air
Ventilation: More than 5 | More than 10 | More than 20 More than 40 m3
Volume of m3 m3 m3
Kitchen
Ventilation: 1 window More than1 | Significant Veranda or a hood
Structure window openings (large |is used to extract
openings the smoke
below/ above
door-height
Alternative Average
proxy:
Ventilation
level
Contact Time Less than 7.5 | Less than 6 | Less than 4.5 Less than 3 hours
hours hours hours
Cookstove 1SO’s Vol. More than 10 | More than 20 | More than 30 More than 40
Efficiency Performance
Targets (TBC)
Convenience | Fuel acquisition | More than 7 hours Less than 7 Less than 3 Less than 1.5 hours
(collection or hours hours
purchase) and
preparation
time (h/w)
Stove More than 15 minutes Less than 15 | Less than 10 Less than 5
preparation minutes minutes minutes
time (minutes
per meal)
Safety of Serious accidents over the past 12 months
Primary
Cookstove
Afford-ability Levelized cost of cooking solution (fuel) more than 5 % of
household income
Fuel Primary fuel available less than 80 days of the year Primary fuel is
Availability readily available 80
days of the year
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5.2 Cooking Solution Dimensions

The following dimensions are important as they will be covered one by one and finally
will determine the tier level for the overall cooking solutions:

i. Cooking Exposure

ii. Cooking Efficiency
iii. Cooking Convenience
iv. Cooking Safety

v. Cooking Affordability
vi. Cooking Availability

vii. Cooking Solution

5.2.1 Cooking Exposure

The cooking exposure depends on both the emission from the stove 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 stove 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 stove is poorly ventilated, remain in the same tier if the stove has average
ventilation, and move up one tier if the stove has good ventilation. Households in tier 4
for emissions remain in tier 4 for cooking exposure if they have poor or average
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ventilation and move to tier 5 if they have good ventilation. Households in tier 5 for
emissions remain in tier 5 regardless of ventilation.

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.

The emissions are high (91.9 percent) when cooking with solid fuels, like firewood,
charcoal, dung or other solid biomass. Almost all households in rural areas use solid fuels
(98.4 percent), 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.

Figure 5.1 Percentage of Households by Area and Level of Fuel Emission, Mainland Tanzania,
TASES 2021/22

Mainland Tanzania
Rural
Other urban
Dar es Salaam

0 10 20 30 40 50 60 70 80 90 100
Percent

m High emission Low emission No emission

5.2.1.2 Emission Due to the Stove Design

Stove fuelled by electricity, solar cooker or LPG are classified as tier 5. For stoves 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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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 90 percent of
households and in other urban areas more than 66 percent of 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 (Figure 5.2).

Figure 5.2 Percentage of Households by Area and Cooking Exposure - Emission: Stove Design
Tiers 0-5, Mainland Tanzania, IASES 2021/22

Mainland Tanzania

»
N
[ |

Other urban 1
Dar es Salaam 34.6
0 10 20 30 40 50 60 70 80 90 100
Percent
B Traditional design Improved design Improved design with chimney
Design w chimney and insulation B Gasifier & sealed design (<0.1%) B No emission stove

5.2.1.3 Overall Emission

The overall emission is given by the highest level of emission due to type of fuel and
stove. Even if, solid fuel has a proper level of emission at tier 3, 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
(Figure 5.3 and Table 5.3).
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Figure 5.3 Percentage of Households by Area and Cooking Exposure - Overall Emission Tiers 0-5
Mainland Tanzania, IASES 2021/22
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Table 5.3  Percentage of Households by Cooking Exposure - Overall emission Tiers 0-5, Mainland
Tanzania, IASES 2021/22
TIER 1 TIER 2 TIER 3 TIER 4

Emission: Fuel | Firewood, dung, twigs, leaves, rice husks, processed biomass pellets or Biogas, ethanol,
briquette, charcoal, kerosene high quality
processed biomass

pellets or briquettes

Emission: Stove
Design

Conventional or | ICS+ chimney, |Rocket stove with |Rocket stove with
old generation |rocketstove or |high insulation or |chimney (well-

1CS ICS + insulation |with chimney, sealed), Rocket
advanced Stove gasifier,
insulation Advanced
charcoal stoves secondary air
charcoal stove,
forced air
Overall Percent 6 18 3 0

5.2.14 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.
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The volume of the kitchen is large across Mainland Tanzania. In rural areas separate
kitchen huts are common. Figure 5.4 shows that, cooking exposure for households which
are in tier 5 is 31 percent in Mainland Tanzania. On the other hand, cooking exposure in
rural area is 28 percent, while in other urban area is 38.1 and Dar es Salaam is 36.1 percent.

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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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.

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 (Figure 5.5).
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Figure 5.5 Percentage of Households by Area and Cooking Exposure - Ventilation: Structure Tiers
0-5, Mainland Tanzania, IASES 2021/22
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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.

The ventilation level is quite high especially in rural area (69 percent). This is mainly due
to cooking in open air or having a separate open kitchen house with at least three open
sides (Table 5.4 and Figure 5.6).




Table5.4  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
Ventilation: Less than 5 m® |[BY(SJTRi RG] More than | More than 20 m? More than 40 m?
Volume of kitchen md 10 m3
Percent 5 12 18 20 14
Ventilation: No opening 1 window More than1 |Significant Veranda or a hood is
Structure except the window openings (large used to extract the
door openings below/ |smoke
above door-height)
Percent 45 19 7 8
Opverall ventilation [ 19 14 61
level*

*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
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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
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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 stove is used.

About half of the households across the Mainland Tanzania, 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 stove for a
considerable time (Figure 5.8 and Table 5.5).

Figure 5.8 Percentage of Households by Area and Cooking Exposure Tiers 0-5 - Contact Time,
Mainland Tanzania, IASES 2021/22
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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 stove may be harmful in a small and poorly ventilated kitchen
or cooking area while, a high emission stove 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 IASES 2021 /22 shows that, about 50 percent of the households are extremely exposed
to emission (tier 0). Households that are in rural areas are extremely exposed to emission
(about 65 percent) unlike Dar es Salaam, of which only 4.6 percent are extremely exposed
to emission (tier 0).

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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Table5.5 Percentage of Households by Adapted Multi-Tier Framework for Stove Emission and
Cooking Exposure, Mainland Tanzania, IASES 2021/22

TIER 1 TIER 2 TIER 3 TIER 4
Fuel and Emission: Fuel | Solid fuel Biogas, pellets
stove
emission
Percent 92 0
Emission: Stove Old type ICS |ICS+ Insulated stove | Gasifier stove
Design
Percent 6 18 2 0
Opverall emission
Percent 6 18 ) 0
Cooking Ventilation: 5m?d< 10 m3 < 20 m3 < 40 m3 <
exposure Volume Kitchen
Percent 12 18 20 14
Ventilation: 1 window 1 window | Significant Veranda
Structure < openings
Percent 45 19 7
Overall 19 14
ventilation in
percent
Contact Time <75hours |<6hours |<4.5hours
Percent 4 7 19
Overall Percent 21 11 9
emission and
exposure

5.3 Cooking and Cooking Stove Attributes
The IASES 2021/22 has collected information on the following additional dimensions
from the Beyond Connection report mentioned in the introduction to this chapter:

i. Cooking stove efficiency

ii. Convenience

iii. Safety of primary cooking stove

iv. Affordability

v. Fuel availability
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Table5.6 Adapted Multi-Tier Framework for Stove Attributes, Mainland Tanzania, IASES
2021/22

TIER 1 TIER 2 TIER 3 TIER 4

Cookstove ISO’s Vol. More than More than | More than 30 More than 40
Efficiency Performance 10 20

Targets (TBC) in

percent
Convenience | Fuel acquisition |More than 7 hours Less than 7 | Less than 3 Less than 1.5 hours

(collection or hours hours

purchase) and

preparation time

(h/w)

Stove More than 15 minutes Less than | Less than 10 Less than 5 minutes

preparation time 15 minutes | minutes

(minutes per

meal)
Safety of Serious accidents over the past 12 months
Primary
Cookstove
Afford-ability Levelized cost of cooking solution (fuel) more than 5

percent of household income
Fuel Primary fuel available less than 80% of the year Primary fuel is
Availability readily available
80% of the year

5.3.1 Cooking stove efficiency

Cooking stove efficiency includes combustion and heat-transfer levels. Direct
measurement is difficult, thus rough and conservative estimates are adopted based on
primary cooking stove type®. The general approach is, for each country, to identify
common cooking stoves being built on-site or available at the local market and identify
similar cooking stoves already measured by the lab and listed in the Clean Cooking
Catalogue, developed by the Clean Cooking Alliance®.

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

i. Tier O - Less than 10 percent

ii. Tier 1 - More than 10 percent

iii. Tier 2 - More than 20 percent

iv. Tier 3 - More than 30 percent

9 Beyond Connections: Energy Access Redefined, (p122)

10 http:/ /catalog.cleancookstoves.org/
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v. Tier 4 - More than 40 percent
vi. Tier 5 - More than 50 percent

In Norway a scientific measurement of solid fuel efficiency in percentage gives large
ranges as follows!!:

e Open fire - 10 to 15 Percent;
e Stoves with separate fuel input, cooking ring, and chimney - 30 to 70 percent;
e Gasifying stoves - 70 to 80 percent.

The TASES 2021/22 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 cooking stove and fuel. Red - tier O [EZXEEE], Orange - tier 1 [Tt 1],
Yellow- tier 2 [| Tie2 ], Blue- tier 3 [Mi&SNEN], Light green - tier 4 [Te ], Green - tier
5 [

The list of stoves presented in figures below builds upon reports by specialists in
Mainland Tanzania, and observations during a pretest of the survey. The list presented
is limited to cooking stoves registered by households as their main stove. The original list
includes solar cooker, but this was not registered by any household during the survey.
The approach for collecting information on the available stoves starts with the fuel types.
For each type of fuel, the pictures of stoves with the explanatory text are used to identify
the type of stoves and which is the main stoves for the household.

Note that since most of the detailed information provided pertains to the main stoves,
detailed tabulated information on cooking stoves is for main stoves. The list of cooking
stoves is presented in photos and classified by fuel, efficiency, and tier.

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

1 https:/ /www.tu.no/artikler/ hvor-effektivt-er-egentlig-vedfyring /414718
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Cooking Stoves Using Firewood, Dung, Twigs and Leaves

101 Three-stone stove

Tier 0

Three-stone, tripod

111 ICS w/ ceramic
fire chamber

121 Rocket stove

Tier 1 Conventional
ICS (closed stove 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

Cooking Stoves Using Charcoal

201 Trad. charcoal
stove-Open air

Tier 0

Traditional charcoal

stoves

[

211 Charcoal stove,

221 Ceramic lined

Old ICS Opening for charcoal ICS

air may be closed

Tier 1 Tier 2

Old generation ICS Conventional ICS
(with open chamber (closed stove with
for charcoal) separate chambers
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Cooking Stoves Using Kerosene or Rice Husks, Pellets and Briquettes

Cooking Stoves Using LPG and Biogas, Electricity (grid or solar), Solar Stove (non-
electric)

In urban areas the stoves used for cooking are, on average, at tier 2 level based on second
generation improved cookstoves usually charcoal stoves with well-regulated airflow or
improved and insulated firewood stoves. These stoves have a reasonable efficiency, but
a chimney or a stove 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 (Figure
5.10).

In rural areas the cooking stove efficiency is extremely low. About 85 percent use a
cooking stove 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
(Figure 5.10).
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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.

Table 5.7 Percentage of Households by Cookstove Efficiency Tiers 0-5, Mainland Tanzania,
TASES 2021/22

TIER 1 TIER 2 TIER 3 TIER 4

Cookstove ISO’s Vol. Performance More than More than More than More than
Efficiency Targets (TBC) in 10 20 30 40
percent

Percent 6 18 2 0

Figure 5.10 Percentage of Households by Area and Cookstove Efficiency Tiers 0-5, Mainland
Tanzania, IASES 2021/22
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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 a stove with extremely low efficiency. In Arusha, Kilimanjaro, Pwani, Dar es Salaam,
Iringa, Mbeya, Mwanza and Songwe at least 1 in 10 households are using stove at tier 3
level or above (Figure 5.11).



Figure 5.11 Percentage of Households by Region and Cooking stove Efficiency Tier 0-5, Mainland
Tanzania, IASES 2021/22
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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 cooking stove 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.

Table 5.8  Percentage of Households by Convenience - Fuel and Stove-Preparation Time Tiers 0-
5, Mainland Tanzania, IASES 2021/22

Convenie | Fuel acquisition (collection or 7 hours < <7 hours <3 hours < 1.5 hours
nce purchase) and preparation time
(h/w)
Stove preparation time (minutes |15 min < <15 min <10 min <5 min
per meal)
Fuel and stove convenience, 36 19 22
Percent

Figure 512 Percentage of Households by Area and Convenience - Fuel and Stove-preparation time
Tiers 0-5, Mainland Tanzania, IASES 2021/22
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5.3.3 Safety of Primary Cooking Stove

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

Table 5.9 Percentage of Households by Safety of Primary Cooking stove Tiers 0-5, Mainland

Tanzania, IASES 2021/22
TIER 1 TIER 2 TIER 3 TIER 4
Safety of Primary Cooking Stove Serious accidents over the past 12 months
Percent 4

5.3.4 Affordability

According to “ESMAP Annual Report 202212”, 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 be levelled across all households with the same type of stove. 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 Annual Report 2022” 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.

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.

12 Energy Sector Management Assistance Program (ESMAP) Annual Report 2022, [p 121]
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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
(Table 5.10).

Table 5.10 The Levelized Costs are Estimated based on the Type of Stove and the Average Price of
Fuel for all Households in the group

Stove type 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

Affordability of fuel for cooking show that most of the households in Mainland Tanzania,
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 (Table 5.11).

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 1 TIER 2 TIER 3 TIER 4
R Levelized c.ost of cooking solution (fuel) more than 5 percent of
household income
Mainland Tanzania 18
Dar es Salaam 32
Other urban 35
Rural 10

5.3.5 Fuel Availability

It is, of course, not enough that fuel is affordable, it must also be available throughout the
year. 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
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acknowledged that we may miss fuel information for households using two stoves with
different fuel.

Across the Mainland Tanzania, the problem is that the main fuel is not available
throughout the year. More than half of the households (54 percent) experience fuel
shortages for 2 months or more in a year.

Table 5.12 Percentage of Households by Fuel Availability Tiers 0-5, Mainland Tanzania, IASES

2021/2213
TIER 1 TIER 2 TIER 3 TIER 4
Fuel Availability Primary fuel available less than 80 days of the Primary fuel is readily
year available 80 days of
the year
Percent 54 1

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. When the 6 dimensions
are combined, the tier level for the cooking stove efficiency guides the overall cooking
solution tiers in rural areas. However, in Dar es Salaam and other urban areas, a
significant share of the households move down one or more tiers because of relatively
poor cooking stove efficiency (Figure 5.13 and 5.14).

Figure 5. 13 Percentage of Households by Area and Cooking Solution Tiers 0-5, Mainland Tanzania,
TASES 2021/22
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13 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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Figure 5. 14 Percentage of Households by Region Cooking Solution Tier 0-5, Mainland Tanzania,
TASES 2021/22

Mainland Tanzania 66.2 12.2 12.9 | |
simiy v | T ¥R v 2]
Singida |1 < W Wl = Y105 |

Manyara | Y v 4.1
Tabora |-V R .3
Dodoma 53 N
Shinyanga 46 N
Mara 73 1
Geita 82.2 169 87 N
Kagera 69 |
Mtwara 812 L7 103 1
Lindi 76.2 9.8 10.8 [ |
Rukwa 18.9 1
Kilimanjaro 85 ||

Kigoma 74.6 17.8 7
Njombe 74.5 15.1 6.7 |
Ruvuma 72.8 14.1 11 |
Iringa 70.4 12.1 10.8 |
Arusha | YT W 02,6 |
Morogoro 64.9 16 16.4 [ |
Mbeya 64.6 W74 16.8 [ |
Pwani 61.3 88 19.9 ||
Songwe 57.6 17.5 17.5 |
Mwanza 57 9.9 24.6 | |
Tanga 55.6 23.6 15.6 |

Katavi 53.5 33.1 12
Dar-es-salaam [JlX3 25.1 314 [ I
0 10 20 30 40 50 60 70 80 90 100
Percent
BTier0 mTierl Tier 2 Tier3 ®mTier4 MTier5

62



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 to a point where
households face low efficiency requiring many extra hours for collection of firewood or
extra money for buying firewood or charcoal (Figure 5.15 and 5.16).

As for cooking stove 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 stove and ensure a stove 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 cooking
stoves would be even larger. May be special efforts 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.

Figure 5.15 Percentage of Persons by Area and Cooking Solution Tiers 0-5, Mainland Tanzania,

TASES 2021/22
Mainland Tanzania 71.9 .
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Other urban 36.9 | ]
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W Tier 0 Tier 1 Tier 2 Tier 3 M Tier 4 W Tier 5
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Figure 5.16 Percentage of Persons by Region and Cooking Solution Tier 0-5, Mainland Tanzania,
TASES 2021/22
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Figure 5.17 Percentage of Households with Improved Cooking Stoves, Tiers 1-5 by Region,
Mainland Tanzania, IASES 2021/22
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Table 5. 13 Percentage of Households and Persons by Cooking Solution Tiers 0-5, Mainland

Tanzania, IASES 2021/22
TIER 1 TIER 2 TIER 3
Cooking Emission | Percent 21 11 9
Exposure
Cook-stove ISO’s Vol. 10< 20 < 30<
Efficiency Performance Targets
(TBC), Percent 6 18 2
Convenience Fuel acquisition & 7h< <7h <3h
preparation time
Stove preparation 15 min < <15min |<10min
time
Percent 36 19 22
Safety of Primary Serious accidents past 12 months
Cookstove
Percent 4
Affordability Levelized cost of fuel more than 5 of household
income
Percent 18
Fuel Availability Primary fuel available < 80 days of the year Primary fuel
available 80
days < of the
year
Percent 54 1
Opverall cooking Households, Percent 12 13 5 1
solution
Opverall cooking Persons, Percent 11 11 3 1
solution

5.5 Overall Cooking Solutions by Sex of Household Head

In the distribution of main cooking stove by type of fuel and improved efficiency there is
a small difference between male and female-headed households in Dar es Salaam and in
the rural areas but about the same in other urban areas. 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 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).
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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 1 TIER 2 TIER 3 TIER 4
Male 27 32 27 2
Dar es Salaam | Female 22 31 30 6
Total 25 gill 28 3
Male 24 28 12 0
Other urban Female 23 27 12 0
Total 24 28 12 0
Male 7 6 2 0
Rural Female 6 5 2 0

Total 7 6 2 0

5.6 Overall Cooking Solutions by Education of Household Head and Household
Income

The results have already shown that households end up in different tiers depending on
area and sex of household head. Figure 5.18 shows that the educational background of
household head is much more important than sex. Fifteen (15) percent of households
whose heads have secondary education are in tiers 3 to 5, while only four (4) percent of
households whose heads have no formal education are in tiers 3-5.

Figure 5. 18 Percentage of Households by Education of Household Head and Cooking Solution Tiers
0-5, Mainland Tanzania, IASES 2021/22
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The household income is measured by the household’s total annual expenditure. The
expenditure is then divided into quintiles from the first (lowest) to the fifth (highest)-
Households in the highest quintile (23 percent) are in tier 3 to 5 compared to only one
percent in the lowest expenditure quintile (Figure 5.19).
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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 Important Findings on Main Cooking Stoves

The following are important findings from combining statistics of main cooking stove

and the six dimensions of cooking solutions:

ii.

iii.

iv.

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

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

Traditional fuel and cooking stoves with high emissions and low efficiency still
dominate. Half of the households use cooking stoves 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.

The majority of the households using solid fuel take time to start a fire for each
meal and spend more than 1.5 hours on food preparation. For most households,
the remedy of high emissions during the considerable time spent at the cooking
stove is neutralized by either a use of open cooking places or highly ventilated
kitchens.

In rural areas, traditional open fireplaces dominate. These stoves 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.
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vi. The majority of households in urban areas use charcoal burners with regulated
airflow which results in low emission and higher efficiency. These improved
charcoal burners regulate the airflow either by closing the inflow of air to reduce
capacity when food preparation only requires simmering, or by insulating burning
chambers with increased efficiency.

vii.LPG stoves are common in Dar es Salaam (almost 35 percent of households) but
less common in other urban areas (14 percent). In rural areas use of gas is seldom.
LPG is 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 TZS 24,000, while a small package of charcoal costs TZS
500. However, gas 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.

viii. A range of LPG cooking stoves 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.

ix. Serious accidents happen such that 1 out of 25 households report a serious accident
in a year due to cooking-stove.

x. Fuel is affordable for the majority of households. The estimated volume of
charcoal according to Household Budget Survey 2011-12'4 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 than urban
areas and this compensates for the lower income in rural areas. The costs for
charcoal and LPG are at the same level, but somewhat more expensive than
tirewood.

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

xii. 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.

14 National Bureau of Statistics - Household Budget Survey main report, 2011/12 (nbs.go.tz)
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https://www.nbs.go.tz/index.php/en/census-surveys/poverty-indicators-statistics/household-budget-survey-hbs/149-household-budget-survey-main-report-2011-12

5.8 Conclusion: Why this Report is Important

The main mandate for both National Bureau of Statistics and Statistics Norway is to
provide evidence-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 in Mainland Tanzania. The current survey (IASES -
2021/22) 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 (Access to Electricity and Modern Cooking Solutions) 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

Al Sampling

The sample for the IASES 2021/22 in Mainland Tanzania was 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. Hirsch
approach was 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 rural cluster-take is 24 households
while the cluster-take is slightly less (20 households). in order to balance the budget
constraints and the need for as large sample size as possible.

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 Al. The total number of households in Mainland Tanzania in 2022 is

projected to be 12,795,666.

A2 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

Household weights in

Region Projection Household sample thousands
Households 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 1538 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
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A3 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 supervisors 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.

A4 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. 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 in a specific analysis, it is necessary to document the number of
households within each stratum.

A5 Questionnaire software

e The questionnaires were programmed in CSPro developed by US Census Bureau. The
system was made so that the whole work cycle could be done offline, as the
enumerator teams were going to be out in the fields most of the time, and would
probably be offline.

e The enumerators do the listing

e The team use bluetooth to sync all data with the supervisor

e The supervisor draws the sample on their tablet

e The sample data is synced back to the enumerators - again using Bluetooth

e The enumerator navigates to the selected households using google maps in satellite
view mode.

e Enumerators are guided through the questionnaire, getting warnings about
inconsistent answers and possible errors.
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A6 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:

e Geo coordinates (filled by the CSPro software)
e Presence of household

e Name of the head of household

e Address/ location description in EA

e Source of electricity

The household questionnaire was filled in by enumerators using a tablet PC for each of
the selected households. The household questionnaire consisted of the following
thematic sections:

e AAInterview particulars
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AB Household members - Core demographics

AC Household members - Education

“—AO0TMmOmgognNw

Household characteristics

Supply and demand of electricity

Willingness to pay for a grid connection

Willingness to pay for solar home system

Dry-Cell Batteries

Lamps and candles: kerosene/ paraffin/fuel-based lighting
Use of Cooking Solutions

Health Impacts

Willingness to pay for an improved cookstove

Space and water heating

L Household assets: transportation, electrical appliances,
equipment

Ha WO Z<Z

Street lighting

Time Use - Day Time and After Dark
Consumption / expenditure
Attitudes

Livelihood means

Women’s empowerment

W Social life and physical security

GP The global pandemic and period of closed schools

X

Telephone number for future contact

agricultural

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 of the following thematic sections:

T OT"MITOoONw»

Community identification
Community leaders
Background

Supply of electricity

Energy development project
Infrastructure

Business

Cooking

Street lighting

GP Global pandemic

A7 Fieldwork organization

Each field team comprised one supervisor, a driver and 4-5 enumerators. The teams were
provided with a car, and survey tools. Each field-team covered 2 regions out of 26 regions
in Mainland Tanzania. The first data reported from the field was downloaded to the
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central NBS HQ server on 21t December 2021. The practical fieldwork was organized as

follows:

Step

Activity/Description

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

Supervisor agreed with the local leaders 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

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

Enumerators listed all households in their EA sector

Supervisor checked the progress on enumerators tablets frequently

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)

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

Supervisor did the community interview (Community questionnaire)

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

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

Statistisk sentralbyra
Statistics Norway

CONFIDENTIAL

Impact of Access to Sustainable Energy Survey 2021/22

Household Questionnaire

THE NATIONAL BUREAU OF STATISTICS (NBS), TANZANIA
STATISTICS NORWAY (SSB)

Standand codas
|Cutside housshold 44
|Othar 55,
[N/ none &5, 3|
Codes in the questionnaire: [an
"Questions and codes [Don't kmow ﬁ
Tnstructions for the enumerator [b¥ot spplicsble o9
Instructions for Cspro programmer
Housshold questionnaire Merch 16, 2021
Questiom Instruction for enumarator Responze Code
AA AA Interview particulars
AX 1
AA 2
AA 3
AA 4
AA 5
Enumaration ar=a (EA)
ah| 6 mmber (3 digits)
Urben / Rusal location of
AX 7 housshold Urbas._.1
{Copy fom listing sheat)  wral 2
Building, Drwelling and
AA ] Housshold number in EA  Homsehold namaber
{Copy fom lizting sheat)
HNorth cocsdinate
- {Dacimal degress fom y .
AA TA s ine) T . Latitade N {~x0 oo south of equasry
racord.
East coordinate
" = (Dracimal dagress fom Longitede F =¥ oo east of Prime meridian and -0 oo
: GDS reading). Tablatto  westof prime meridin)
12c0rd.
. i F
AA 2 Z}me of vizit' interview [ Year
"Thank you fr sllowing us to collect
infrmation on the wse ofenergy in thiz  Accept ofintervizw: Yex, accepied for start now_
AA 10 housshold. The infiemation fiom you and (Fead out sxplanatery taxt sbout the Yes, accepied bt return Lier.
othar houssholds will provide important  servey. Then ask ifths interview is No, refised % = coamne _
i ion for the energy planning in the =cczpted and can continmee.) Ney, vacand 4 - quil quastionsairs
country.
[E— e R T sicfinjuredhandicapped 1o participase .1
AA 104 ]'.t dpes ﬂ'._. ]:o'l_:-y:_tnlc ‘respondant Py
fzilizz to participats? S i AN end oof the ).
If enemerster should coma back Later, st b2 “N] ole £ the
A 1 make ppointmant fcomtact datails B =
B — intarvisws
If enuemerater should coma back Later, st b wisikle £ the Time:
Al 12 make sppointment /contact datails enumenstor betwem = Intermedine saving of questicesaire
Enter tims for appodntment - a interviews -
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If enumerator should come back later, Must be visitle for the

A 13 Who do I 2sk for when [ retum for the & ntment contact detail enumerator betwesn ‘Nams
nterview? make appomtment /cont H interv
The head of the household should be T
decided by the household members at the
AA 14 Who is the head of this household ? start of the iterview. Should be 13 years Nama
old of more. Only one head per
houschold.
How many of the last 12 months did Less than 3 montks...1
AA 15 [NAME], the head of household, reside in 35 months 2 —5kip to AALT
the household? 6 months ormore3 —3kip to AALT
r
Did the head send or bring back any cash or :Ba:hmmmximl
- ) =, y in cash...
AA 16 prmm;nthehous&nld durmpg the last Ve, bt enly in Kind 3
12 months? o4
r r
The main respondent should be identified
AA 17 Iz the main respondent and the head of by the household members ar the start of Yes..1 — Skip to saction AB
household the same person? the mterview. Should be 12 years old or Fe..2
more.
r
What is the name of the main respondent in
AA 18 P Name ams
the household?
AA20-25 at the end of the questionnaire to be filledin after the interview
4
AB Household bers - Core d
New we would like to make a list of all members of the househald. We would like you to include members whe are temporarily away, but to exclude temperary visitors who
are stayingless than half the years in the household
ABIS AB2S AB3% AB3bS AB4S AB3S AB6S
Fill in for all members of the household, I this the main respondent in the et s [NAMET's What is [NAME]'s
" it i ? 7 i 17
Name oLt relationship to the head of  Was [NAME] the head of household 5 years ag07 Ts [NAME] male or female’ How old is [NAME] ot st
the household? current marital
I Fill in AB6 for all
Fill m all AB questions for cach member. members 13 years old
Start with the head of the household a5 Emumerator to fill in ‘Write 00 if less than 1 year of more only. Leave
‘member number "2" eg ABla Restriction: Ouly one head other person-columns
per household unfilled
14 14 14 r 14
e
Spome (o beady 2 = skp 0 ABY
S e - v matiod..1
Va1 Grand chikd iof beadspowse)4 -~ sp Va1 M1 Monogsmous mamied 2
... WA ... - Pely maried... 3
o2 A Y Femala 2 Gormpleed yem Livitg oeeor 4
A
relative E Widow(a)...5
e e ¢
Nemrelative (of headispouse) 7. skp Diverced. .7
A
1
2
3
n
5
&
u
5
Ed
10
1
12
AC ‘Household members — Fducation I
For all household member § years and older we would like to know about their education.
ACTS ACKH AC3S ACHS ACSS ACES }_ ACTS ACSS ACoS
[Did (Name] aitend N N
" . | What grade did What i the highest grade
Cen Name] rezd and write 2 Has [Name] ever attended school? Z:i [ame] start school |t orade was [Narme] attending this year? | At what age did [NAME] start school?[[* [¥a0e] corrently antending |school at auy time | 7oyt |of education [Neme]
year? school? |during the previous o
ehon v a0y, |2cho0l year? Q02D) | completed?
[Present short tex i Englsh or Kiswalili Comiry [Comtry ©
Eosih2 5 ves..1 v 1 e < - . v 1 e [ ™
oy otter " [Me...2 — Skip to naxt member of howsshold  (N0...2 — Skip 10 ACT Ez [¥o..2 — Skipte A2 [290...2 — Skip 10 ACS. :Z =z
INe...5 . - =
1
B
H
B
B
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P

hores (Cooking) &

For all household member 12 years and shove we would like to know sbout their work and other economie activities during the last 12 months
A2S A3S

Out of the last 12 months.
What was [NAME]'s main occupation for  What was the main activity at [Name]'s  how many months were
the Last 12 months? place of work during the last 12 months? [NAME] engaged in this

! activity?

(Codes based on ISIC rev. 4) Mx12

-

(Codes based on ISIC rev. 4) Mzx12

Famer with pon-Emily smplovess...01
Farmer with only fmily 02

Fam wotker...03

Yon-fam business with non-Emily employess 04
Non-Bm businass with ooly Smily smployess...05 MamuScruring. .15
U Dy

Agiciltrs - aops/Erestry... 11
icul 1 usbendry. 12

Lsborar 06 ‘Building &md construction. 17
Wage Employes in Privats Compeny (with Trade 18

comtract).. 08 Rapsir_19

Waga Empl Privats Compan, 2

commaz) 08 Ascommodation and Bod service. 21

we 10 2

Wage Employes in Darsstersl (sovemment ovnad  Financisl, profasional 23 sdminiswativend  MONTHS
company)...11 upport sevice

W not wocking, but was b i =N

worked previcusly... 15 Skip A5
‘Wes not working, bt was looking Br werk Had
‘maver wodksd bebre.. 16 Skip wAS
‘Was not working, and was not looking r work
{student, satied, disablad #10),.17 Skip =AD

B B Household characteristics
"Now we would like to know more about your dwelling.
How many years has the household been

Jvingin s ity Record 1 if less than 1

1 Whatis thetype of dwelling? Enumerstor, check with observation

3 How many households share your dwelling?
4 Doyou own this dwelling?
5 Doyouuseit for fres or rent it?
How many rooms (exuding the kitchen,
6 toilet, and bathroom) does the houshold
occupy?

The walls of the dwelling are mainly made

7 of what material? Check with cbservation
3 iﬁm dwellingis mainly made of 'Check with observation
9 i’fh:rﬂ;::ﬂf‘ dwellingis mainly made of 'Check with observation
10 What type of toilet facility does your
household use?
1 Wha is your household’s main source of

drinking water?

12 What do you usually do to make the water
safer to drink?

Unit: Household members: MemberNo
A6 ATS ASS
- - . Whatwesthemsmactivity s How frequantly doss
H’::rrmtny days per month does [NAME] work in this jvh:m 2 [NAME] s main ocmpation. 2 228 R o e [NAME cook food
iy? yeats ago? s for the household?
- Only for household members 12 years "Country specific codes (Codes
= and above 5 vears 2z based on ISIC rev. 4)
- Only for household members 12 years "Country specific codes (Codes
= and above 5 years agp ‘based on ISIC rev. 4)
‘Fammer with now-mily employsss...01 Agriculturs - aops/Erestry... 11 MEverydsy. 1
‘Farmer with only fmily 02 icul ] busbandry.._12 A B times inawesk 3
Fam wodker...03 Fishing...13 Oncz aweak...3
Non-Brm business with nor-fmily Miring & quamying 14 Afwiimesina
...04 Mamficturing. .15 month...4
Non-Brm business with only Emily supply.. 16
j—— Bulding s constrsion. pe—
Unpsid assistance in mily Trade 18
antarprise/Cassl Day [Leborar. 06 Rapsir 19
Wagz Empl Private Company (with 2
contract)... 08 Accommodation and fod service 21
Wega Esmployes iz Pivats Compan P
DAYS comtract) 09 Finencis], prossional. 23 administtive
s 10
‘Waze Employs in Parsstats] (zovemment  Public administration and defince 24
owned company)...11 25
‘Was not working, but was looking fr werdk  Human heslth and socisl work . 26
and has 15 Skip vAE Arts, ecreation... 27
Was not working, but was looking Br work.  Personal service 28
‘Had naver workad babre... 16 Skip A8 Domastic sarvica... 20
Was not working, and was not looking 1 Embassies and intemationsl

wodk (sredent, ratired, dissbled st0). .17 Skip orpmizstions.. 30
AL

‘Number of pears

r
A single houss occupiad by on2 housshold dwalling...1 — Skip to B4

A bous2 occupied by multiple houssholds. 2
Multi-storied building with one housshold. 3 — 3kip 1o B4

Multi-storisd building with multipls boussholds. .4

Group ofenclossd dwallings: multigle houssholds. .5

Group of enclossd dwallings occupied by & single bousshold .6 — Skip to B4

‘Numbsr of boussholds
Pyss 1 — Skip o B6
No..

Mo bricks (toaditiond])..10
Steel 11

Carzo container 12

Parquet or pelished wood...13
Chip wood...14

Comgared imom shes.. 15
Asbastos... 16
Readbamboo/canice.... 17
Mud only...18

N toilet / bush / §ad...1

Opan pit without sleh/Opan Pir...2
Pit lateine with slab {zot washsbls). 3
Pit latrine with slab fwashsbls). 4
Vantilated improved pit latrine 5
Pour flush toilar ...6

Flush toilat with cistem. .. T
Composting toilet / scosan Lateine. B

"Pips boms water. .1
Borz hole' hand pump...2
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Electricity (TANESCO/ZECO)..1
Selar. 2
Gemerstor/privats sourcs.. 3
Gasfindustrial)... 4
P : Gas(piozs:) 5
“_"har_u the main source of enerpy used for Country Fpecl.ﬁc . Elscicity (vind) 6
Lighting? question/codes, see right Acetylang lsmp... 7
Kemsenalantem/chimnay)...8
Kermna(Wick lmap) .0
Coadles...10
Firewood...11
Elactricity (TANESCO/ZECO)..1
Solar.. 2

What is the main source of energy used for Country specific Elsctricity (v;nd:..j
Cooking? question/codes, seeripht ~ Pamfin .7

r The next questions is about the households use of bank services

r

"Does anybody in this household have an
accomnt or savings i a bank, credit union, Yes..1
‘micro-finance bank or mobile banking like Fo..2 —Skipto B17
mpesa, emela, M-kesh?
"Commerial bak...1
. s - Cooparative credit umion.....2

B 1 h‘“ which formal istitution does tkis Rezd options sloud: Micofnaes instirution.. 3

ousehold have an account or savings? Mobile bank like mpesa smols, M-kesh 4
O35
"Does anybody @ this household participate r

B 17 inarotating saving scheme or an informal ;: ;Fm
saving institution? B
v, "
At which informal institution does this N Multiple responses ? 2 D2
B 8 e torsarmg? | Multipleresponses possile possle Gwma:\mga (smstims disburemans)... b

'Commexial.l'gwmen bank..a

Foursl bank..d
Stata loan...2
P P : KGO..f
B 19 Hyou can get a_lnmcmd:r, what are the Multiple responses possible Mult.iple fesponses Eusinass fm...g
sources of craditloans? possible Employer_h
SACCOMNonavlandar. i
Shop...j
Falative/fisnd ‘neighber. .k
Mhlobils monsy servicas ...1
(Canmot gat a loan/cradit. .m.
Do you use mobile money to send money to 'Y .
. C9
B o2 gt
B a1 Have you used the account i the past 90 "ves 1
days? Wo..2
r Feacsive money fiom Emily Fisnds other._a
Tranzir cradit of monay to Bmily/fisndsothar b
Top up oradit...c
Plzczive NGO/ State support...d
Pay for Elactricity...2
- Pay fr Water,_f
)] 22 HW do you use the mobile money Multiple responses possible Mult.lple fpomsE Intamat top-up/cradit... g
zervices? possible Commercial purchasss b
Insuranca.. i
Loan payments.. j
Savings...k
Geat zmall loans fom mobils provider .1
Other...a
C C ’Sumly and demand of electricity L
The respondent for the next section should
be the most kmowledgeable houscheld
c | member on bousehiold lectricky. Are you  Record Respondent Mamberilo for this hm;’;”;’?;‘;“j’* i’: .
well informed about these issues or would  section a‘ndoiderp ¥
you like to have somebody else in the . .
household to answer these questions?
r
The next questions is about the use and sources of energy m this household We start with electricity and then move to other energy sources. First we would like to kmow if
you have any electrical power in this houscheld.
. . Y1
Cc 2 Do youhave 2 grid connection? Ne.2 - Skipo C4
Narional grid ...1
C 3 Is this the national grid or alocal grid? Local grid...2
Den't know...88
Probe if respondent hesitates or ask to
c 4 see the lantern/sy stem: Can be anything Yes 1
Do you have any devices or power supply from a single solar lantem to lights or Ne...2— Skip to CF
using solar power? applimnces powered by a solar panel.
T SHS: Most advanced. Separate solar
panel and a separate battery. Can power
appliances (e.g radio, fan).
SOLAR MULITILIGHT PRODUCT:
Medium advanced. Can power more than
. one light and charge mobile phone Solr bom syetem (SHS) with a separs by 8
c 5 What kind of solar power supply do you  Separate solar panel. Integrated battery, Multiple auswer Solar multlizst product b
have? no separate bartery. Solar lamtem, ¢

SOLAR LANTERN: Least advanced.
Smgle light. All-m-one Might charge
mobile phone and some also have a radio.

Ilustrative photos.
MULTIPLE ANSWER

84




Solar home system comes with a self-standing battery, 2+ light bulbs AND mobile * Solar multi-light product comes with integrated battery and will energy to at least Solar lantemn comes with only one light bulb
charging AND/OR radio, television, fan and other appliances two bulbs or appliances
Bright1

Mumbacturents) e e e
ket 553

.-u-e-m PAYG parhevouse traties

R
o—
o

=
(R

All Solar Lights

ALL SOLAR LIGHTS LT

c 6 Do you e m alactric geermtor? :3‘
c 7 Do you uss pico-hydo powar? :z‘
c g Do you use rchargeshle batteries (2ot Yest

Linksd 1o 2 solar davic)? No2
c 9 Do vou use dry call barterias? e

IFQ "yes” in {C2, €3, €6, C7, CB and C9) then skip to C12
if1-2 "yas” in (€2, €3, C6, C7, CE and C¥) than continua with C10 nd skip to C12
IF>2 "yas® in {C2, €3, €4, C7, CB and C9) then contimue with C10 and C11
r Only allow anawer codas 'c .
Resd opticns aloud ifpesded Fonly  =*yas® in €2, C6, C7, CB g iy

on2 source, matk the soures aod nd CF, or oot 12,30 pecuric penerior.
¢ 1 Which ofthea power soumas is your  contime. cs [T
‘main electrical power sourcs? Main source: Leave this to the Rechargeable Batiery (Not hisked to.a solar sysiem)—6
respondant. Ifthey ask say that we ar Salar Nuki-Light Prodact T
Sabr Lanern_§

‘affer the source providing mest serey, it

Only mk Cll ifmore  'Grd s

then one "yes® in €2, €5, Solar Home Sysicm 3

C6,C7,CB, CO. Only  Flecwic gemenuor_d

. allow answer codas VicoHydto_t )

Reead options sloud if nesdad. b Rechargeable Hatiery { Not linked 1o a solar system) &
opti ="yes"-answens in C2, Salar Muki Light L

C6,C7, CEand €%, of  Solar Lamern

coda 1,2,3 in C5. Answer Dry-cell sy

in C11 can not ba the [No elecaricity_66

c 47 Which ofthese power sourcas is your
main back-up sowrca?
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r r iational Grid Comnection__1

Local grid conmection..2
Salar Hoane System 3
) - Msin : Leave this to the Flecaric generuor4
c n Did vou have any alactricity five yeam - mﬂ}fﬂ)’\_ ask_ss:\' that we are Pico-Hydro_ 4
ago? Ifyes, which was the main slactrical ) o _ Rechargeable Hasiery | Nod finked 402 solar sysiem) 6
in the 2 affer the souos providing most snsrey. Solur Mk Light Product 7
Sobar Lamdern 8
Iry-cell basery__9
Noeleciricity_ i
C13-C15 only e those houssholds that are not connected to the grid: ifC2 NE 1 then continus with C13. Others skip to C16.
Grid i st availiable in the commanity_0
Girid i 00 fr from homsehold 1
Cost of initia] connextion b 0 expensive.2
Maahly fee i too expersive+
‘What iz the MAIN rason why your R Satisfied with carrent energy sokution_4
[ 13 . . Feacoqd the MATN reason. Renting, Landiord decision_%
housshold iz not connacted to the grid? Service Unrelable_§
s o ) N
Subaitet appiic afon and woiing for conmection_§
Company refised o commect the homsehold 5
Odber__ 43
Yes I
[ 14 Do vou expact to gat grid conmection? Mo 66— Siip o (43
o't ooy 8% Sieip o (43
Leess than & monhe. 1
c 15 Whem do you expact to get grid Approximatsly. Ifnot in the rasasshla Tyt
connaction? fistirs, chooss "hore than 2 yeas”. m}::nz [
ALL-=siip o (43
C c Hectricity from National Grid or local grid
Thiz zaction iz only Br thoss that have nationsl grid 22 main source of snergy. Befee C146: ifC10 ne 1 then skip to C33.
We would now like to a2k vou zome guestions sbout vour grid connaction.
Did [m‘E(:TR‘ICITY cm‘i‘g:!:l did TELFIZI'KI(ZI Y OOMPAN I'j...l
mmenymhm&oldm T - - - ELECTRICITY OOMPANY Hy the 2
[ 16  you do it yoursalf did somacns alse do it rou Mﬂ_} %S.WER BY Taszamia: TANESCOVRES By others. 3
or waz the houss connected when your CESERVATION Micambigue: FIRM Was conmecied whem they moved in._.4
housshold moved into this house? e
- Feacord in vears, ifless than 1 year
[ i memymhaveymhﬂ‘lth:gld r2cord 1. Canmot be greater than wears  Comect be greater fan BI Record in vears
cennaction? P . N
lived in commumity.
" r Rakr to conpaction £2 ONLY. If Local cumrency
" dwelling was almady connactad to the hom't lonwcrw 5
c 1 memd‘;ewwwmg! rid when the housshold moved in, & dies e chweling was akeady -
comnectad to the grid? record Dom't kmow. .88 For thoss that -
sent the dwaling, chopsa 00 Notagplicable... 59
E?mu:fmemmﬁem Lacal currancy
. - “2llinE was m}' [hom't koo 55
(v 19 mmﬂwmmmhﬁemﬂadmmagﬁdvmma & digits Tt dwelling breasdy in
intemal wiring? bousehold moved in, secomd Don't N
kmow...88  For thos that rent the Motapplicable... 59
How man 5 after you applied for the
c y days after you 2pp _ Number of days
Cc 20 prid connection did your household get Insert 0 if less than 1 day Den't o
"How many weeks after you wers connectad B
c 1 ywihlemm yous i your Insert 0 if Less than [ week Nomber of wazks
Don't know.. 83 Don't know.. 38
home?
Now we would like to know more zbout the DL.1
capacity of yout connection. That is limited ;:1!3"
C 22 by the teniff, the fuse or the meter. First we Country spacific taiff Ta'"4
would like to knmow what kind of tarniff do T5..5
you have? Do not know..55
Does your household have an electric meter Yes, dlone...1 — Skip to €23
Cc 13 jomtly with other households or by your Yes, sharing with other households.. 2
own? To...3 — Skip to C28
c 1 How many households are sharing the
meter?
The respondent might Imow thiz. If not,
check the main fuse. Select the highest
We would now like to kmow the capacity of number of Ampers (A). oA
Cc 15 themain fuse. What iz the Ampere (A) Caparity is in Ampere (A). A is always  Ramga 5150 Dmg,t L P
stated? below 150.
The Voltage is always 220 V(0,23 KV),
do not record this.
The respondent might kmow this. If not, ¢
heck the meter box or the bill.
c 2% ‘We would now like to kmow the capacity of Capacity is m Watt (W). Always more  Rangs: mors than 1000. Famgs: more than 1000
the meter. What are the watts (W) stated?  tham 1000. IEW=1000 W. 3 digits Don't know...88
The Voltage is always 220 V(0,23 kV),
do not record this.
C 27 Is this 2 pre-paid meter? ;-:"1
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o 0 0 0

19

3

41

42

Who receives the payment for your

electricity service?

Do you have an electricity bill for the last
payment?

How much did you pay the last time you
paid?

How many kiloWatthour (kWh) did you
pay for?

How many weeks did the bill cover?

How much did you spend the last time you
bought electricity?
How long does this last?

How many kWh did vou pay for?
Is the quality of electricity service the same
all year?

Do you receive mformation about a “load-
shedding” schedule?

"How many hours was electricity available
each day and night from the grid, during the
last seven days?

"How many hours was electricity available
each evening, from 6:00 pm to 10:00 pm
from the prid, during the last seven days ?
r

How many outages/blackouts occured
during the last seven days?

"What was the total duration of all the
outages/blackouts during the last seven
days?

Do you have a back up source for lightmg?
IF S0: What is your main back-up source of
lighting during outapes blackouts of the grid?

Do you have a back up source for electricity
for appliznces? IF S0: What i your main
back-up source of electricity for appliances
(mcluding mobile phone chargmg) during
outages/blackouts of the grid?

Have you ever asked for assistancen a
power failure? And if ves, did they show
up?

In the last 12 months, did any of your
appliances pet damaped because the voltage
was too high or too low or going up and
down from the grid?

I C27=1 skip to C33

Enumerator: If the respondent pays the
energy company or has a record of the
electricity payment, ask to see the
electricity bill mvoice and use it for C30
and C31 and C32

Record the zmount paid from the last bill
if available.

Record the consumption from the Last bill
if available.

8 digits

C33-C34 only if C27=1

3 digitz
Look at the card or the app. 4 digits
Load sheddmg is the set hours of
electricity available from the prid for
certain customers.
On average
max 4 hours 24 howes
On average max 4 hours
max 4 hours
Hounz

Usual sign of this is blickermg lights

87

o ona...66 —2kip to C36
Other...55

r

Feespondant has snergy bill and shows it...1

Feespondant has snergy bill but refizas to show it or could not
locata it....2

BRespondant doas not have an anargy bill. .3

Local Cufrancy

Dor't Know...88
Fuamtity in Kilowatt Hour (KWh)
Dor't Know...88

Tumer of wadks

ALL->3kip to C36

Local Cumancy

Don't Enow... 88

Wumber of days

umber of KWh

Don't Know... 28

Yes.1

To...2

Va1

Ho...2

Somatimes...3

o lead-shadding in this ama . 4
r

Hours of supply

— ifhours = 24, then skip to C40, and 32t C30 to 4.

4
Hours of supply

Tumber of outazas blackouts
o outagesblackouts....66 — Skip to C43
Don't kmow.. B8 — Zkip to C45

Hourz.
Den't know... B8

r

Elactric genarator...2

Reachargaable battary and stossgs devicss (2.2, car battary)...3
Solar Lantem. . 4

‘Solar Multi-Light Product .5

Solar Home System ...6

Pico-hydro..7

Eamaanaparafin lamp... B

Fusl-bazad lighting .0

Diry-call {non-rachargesbls) battery’ Teorch/ Flashlight . 10
Candla..11

Other.. 55

‘Mo back-up sourca. 66

"Elactric Ganarstor...2

Rechargasble battery and stosazs devices (2..: car battery)....3
Solar Lantem. . 4

‘Solar Multi-Light Product .5

Solar Home System ...6

Pico-hydro..7

Othar. 55

Wo back-up sourca. 56

Haver asked. .1

ez, and they showsd up in a reasonsbls tims. .3
ez, but it took soms tima. .3

They nevner showed up.. 4

Fas...1
He...2
Den't know... B8




47

49

51

61

What are the MOST szerious problem you

What are the SECIOND most serious
problems you experience with your grid

In the last 12 months, did any household
members have permanent limb (bodily
njury ) damage or even passed away becanse
of the grid electricity?

What was the canse of this injury?

Supply shortaza'not enough hours of slactricity. 1
Low'high voltags problems or voltaze fuctuations...2
Unpredictabls intermuptions...3

Unexpectadly high bills...4

High cost ofelactricity...

Do not trust the supplier...§

Cannot power largs applisnces... 7
Nzintenance/sarvics problsms. B

Unpradictabla bills....9

Othar. 55

Ho problems.. .56

Supply shortaza'not enough hours of slactricity. 1
Low'high voltags problems or voltaze fuctuations...2
Unpredictabls intermuptions...3

Yaz..1
Te....2 — Skip to C50

"Carslossnass or emor...1

Lack of knowladzs shout the use of the applisnca 2
Faulty wiring/ connaction.....3

Other, .55

C30-C32 only if C3=2

Iz there a limit for the load and/or appliances
you are allowed to power from this local
Were you involved i setting the tariff for
the local grid?

How were you mvelved i the tanff setting?

Yaz..1
Feo..2
Don't know... BB

Yes....1
Wo...2 — Skip to C53
’Comm\mity meating....1

Solar power - Solar lantern/ Solar multilight product/ Solar home system
Ounly for those that have solar power 23 M AIN source of electricity: Before C33: If C10 n= (3,7 or &) then skip to C89

You said that your main source of electrical power is a [DEVICE]. We would now like to ask you some questions about this device. We would like you to consider only
devices m working condition. If vou have more than one device, think zbout the MATN solar device.
Continue with C33-C61 if C10=3. Others skip to C62.

What is the manufacturer 2nd model of the "Read the mformation plate of the solar

solar home system? %?ﬁ;ii:g;ble'
Do you share this solar home system with
other households?
How many households share this solar
home system?
'Whar is the total power rating of the salar Read the information plate of the solar
pmels (Waty? P € paul if avalable.
) Unknown=33

"Read the mformation plate of the
What is the total Amp-hours (Ah) stated on batteries if available. Sum up Ah for all
the batteries? batteries.
Unkmown=43
'f[fmultiple batteries, they usually have
the same voltape. Record voltage for the
What is the voltage (V) of the recharpeable  most uzed battery. Volts (V).
batteries? Read the information plate of the battery
if available.
Unknown=33
"Read the mformation plate of the
What is the total watt hours (Wh) stated on batteries if availzble. Sum up Wh for 2l
the batteries? batteries.
Unkmown=43

r

Do you have an mverter?

"Given in Watt (W).

Read the mformation plate of the mverter
What is the capacity of the iverter? if available.

Unknown=583

88

Alphanumeric max 32 chaacter:  Alphanumenic max 32 characters
Yes.. 1
No...2 >Skip to C56
‘Kumber of howssholds
don't kmow... 2R

Range: 20-000 Quantity in Watt (W)
Unlnowrn... 28

Fangs: 20-800
Amp-hours (Al)
TUnlnown...28

2 digits Volts
Fangs: §-14 Don't know.... B8

Rangs: 200-5000
Wh
Unlnown... 28
Ve F21321
Wo...2 — Skip to C62

Range: 5-5000 Watts {W)




A

2 2 2 3 8

T3

74

15

76

81

"How many vears have you had this
[DEVICE]?

Who decided to purchase’ acquire this
[DEVICE]?

How did you get this [DEVICE]? Read options aloud if needed

Who gave you this [DEVICE]?

Did you pay full or partial amount for your
[DEVICE]?

‘What is the term period for the payment?  1fless than | month record

What payment system do you use?

What is the monthly payment for this
[DEVICE] (installment/ fee to rent/use)?
Did/do you botrow money to make your
payment for [DEVICE]?
How much did you pay for this [DEVICE]
upfront?
Does this [DEVICE] have a warranty ? 1ot work
Did you receive some mformation on the
use and meintenance of this [DEVICE]?

Are there certzin months/seasons every year
when the service is not as strong from
[DEVICE]?
"How many hours did you receive service
from this [DEVICE] ach day and night,
during the last seven days?
"How many hours was service available from
this [DEVICE] each evening. from 6:00 pm  1ax 4 hours
to 10:00 pm, during last seven days?

Max 24 hours

What 15 the most serious problem you
experience with [DEVICE]?

1s there a service to repair or replace easily
available?

Can you charge a mobile phone with the
[DEVICE] ?

Does this [DEVICE] have a radio?

How many light bulbs are there?

What appliances do you currently use with MMultiple response.
your solar device? Read options sloud one by one.

Is there any appliance you do not have that
you would like to have?

What appliances would you like to have?

'Are you zatisfied with the service provided
by the [DEVICE]?
In what year did you get your fust solar

r
Compared to the first timeperiod you used

solar lighting. do you ... Read aloud options

Record in years. if less than 1. record 1

hemberdD

8 digits

8 digits

Leto exchange or repair if the device does

Max 24 hours

Max 4 hours

Nultipls responzs

Multiple response (Up to three devices)  Multiple responss (Up to thee

devices)
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KUMEEE. OF YEARS

MEMEEF. ID

Addad "Parson not membsr of the housshold anymor=" a= an
PBonght. .1 — Skip to C66

Rent/pay £= to use...2 — Skip to CT3
Feeceived for fiea...3

Local privats erganizations (NGO)....1
Chiefofvillage....2

Local govemment ...3
BalativaFriend... .4

Other.. F240355

ALL — Skip to C73

Full amount....1 — Skip to 70
Dartisl amoumt...2

Months

"Mobila Day-as-vou-zo.. 1

Other Pay-as-vou go {soatch card, ste)....2
Finad £2...3

LOCAL CURRENCY

Pras 1
Ne...2

LOCAL CURRERCY

Yos.1
Ne...2
Fyes .1
Ne...2

r
Yes.1
Ne...2

Hours of supply

Den't know..... 88

ifC75 = 24 than skip to CB2 and 32t CT6 0 4
r

Hours of supply

Duration of sarvice too sheat...1
Too axpansive....1

Cannot power larga applisnces...3
Brzaks too offmn...4

Maintenance and availability of spare parts....5
Quality oflight .6

Battary problams. .7

Other..55

o problems....66

Yas..1

Neo...2

Yas..1
Feo...2
Yas..1
Feo..2

ECL0 =B - skip to CB3
WUMEEF. OF LIGHT EULES
Talavision....a

Fan..b

Paffigerator.. ¢
Tablat/laptop/computer. . d
Mlobils phons charger.. 2
Other.. g

No applisncas...x

Yes....1

Wo...2 —Skipto CBS
Don't kmow....88
Talavision....a

Fm..b

TUza mog= zolar lighting...1

TUza ahout the zams zolar lighting. .2

Use less solar lighting...3 — Skip to C32
Den't kmow.. . BR




MMobils phons charger..a
Radio...b

“What appliances do you use today that you TV..c
C 88  did not use with your first solar lighting Fan...d
No change. .. f
Moultiple response possible Multiple sesponss possibla Othar...q

C C  Hectric Generator
Befors C82: C10 ne 4 then skip to C1112
We would now like to ask vou some questions about vour electric generator

c 59 Do you share this generator with other If more than ome penerator, ask about Y1
households? main generator. No....2 — Skip to C21
c 00 How many households are sharmg If more than one penerator. ask sbout Number of honssholds
’electril:i'rv from this penerator? main generator. Don't kmow....88

'Cap acity is given m Watt (W) or Volt
Amps (VA). Enumerator can also observe

c 91 for confirmation. 5 digits Watt (W) = Velt Amps (KVA) - 3 digits

Den't know.... B8
Read mformation plate of the MAIN !
“What is the capacity of the generator? EEnerator.
Lighting..a
In the last 12 months, what did your . Applisnez b
c 2 household use this generator for? Mu._lnple fesponse possible. Read .  Homebasad income acivity...c
options aloud if needed. Multipls response possible  Other...g
r Jamuary...a
Fabuary...b
March.. ¢
April...d
May...2
In the last 12 months, m which menths did Tume.f
c 93 vou use this penerator? Tuly...g
Aungust. b
September. i
Octobar...j
November._k
Multiple response possible Dacamber.. 1
Record 44 if all year. Multiple response possible All year..z
In the months you did use the generator, on
- Number of days
C 94  averape how many days per month did you Dot kzo.... 88
use this generator?
'C o5 How many years have you used this Record m years, if less than 1 year record Wumber of Year
generator? 1 Don't kzow....88
LA
c gg  Does your household own, rent or use the g ﬂﬂ: M;
generator for free? Usa the gemerstor 1 foe_3
c o7 In the months that you use it, how much did Do not meclude any cost of fuel, only fee 8 disits Lozl
vou pay to use the generator each month?  for uzmp the penerator. & Don’t know.... B8
" Tn the last 12 months, did you spend .1
Cc 95 igrth.ing mm”mpaitsa‘pma' maintenance of er — Sk 10 €100
In the last 12 months, how much did you - Local quancy
C 99 spend? 8 digits Dot kmow.. 88
"Dissal...1
- Gasoline. .2
c 100  What fuel is used to power the generator? Other 55
Don't know...88
In the last 30 days, what was the total Livae
Cc 101 quantir}rmnnffuel used to power the Dot lmow..._88
c 102 Iz it your housshold that pays for the fiel Yas .1
used to power the penerator? Wo...2 — Skip to C104
c 103 Inthe]aerOdzys,huwmuch_d.ldynm 8 digits anl
houszshold spend on fuel for this generator? = Don’t know... B8
Are there certain months/seasons of the M1
Cc 104 vear when less fuel is available to power the Fo..2
mEnerator?
'Hnwmany hours did you use this generator Hours of supply
C 105  each day and night, during the last seven (max 24 hours) max 24 hours Dom't kmow... 88
2 ifC105 = 24 > skip to C107 and sat C106=4
o ,
ow many hours did you use this generator
Cc 106  each evening, from 6:00 pm to 10:00 pm, (max 4 hours) Max 4 hours
during the last seven days?
In the last 12 months, did any of your
c appliances et damaped because the voltage Ya
107 . . Ke..2
was too high, too low or going up and down Dox't kmow.. 88
from the generator?
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108

109

110

111

12

113

114

115

116

117

118

119

121

122

What is the most serious problems you

What is the second most serious problems
you experience with the generator?

In the last 12 months, did any household
members have permanent limb (bodily
injury) damape becanse of the generator?

What was the canse of this mjury?

"Externally Recharged Battery (Car Battery, etc)

"Limitad powar supply...1

Cannot powsr largs spplisncss....2

Too expanzive to w2 (incduding high cost of fisl/r=nt)...3
Availability ofthe fial 4

Hard to maintsin/sarvica...5

LoudNoisy...6

Unpradictabla intermptions... 7

Othar, .55

o problems....66

"L imited powar supply...1

Canmot powsr largs spplisncas....2

Tob expanzive to w2 (incduding high cost of fisl'r=nt)...3
Avwszilsbility of the fal .4

Hard to maintain/sanvica... 5

Loud Noisy...6

Unpradictable intemuptions... 7

No problems....66

L

Ne...2 — Ekip to C112

"Carelazsmass or amor.. 1

Lack ofknowladze sbout the usa of the sppliance...2
Fanlty wiring/connacticn...3

Other. .55

Change to Befors C112: Only answer C112-C127 if C10=6 or (C10=4 and C11=6) Otherwise skip to C128

We would now like to ask you some questions about your externally recharged battery.
"Record in years, if less than 1 year record

How many vears have you had this battery? 0
r r
In the last 12 months, m which months did
you use recharpeable batteries?
Multiple response possible
Record 77 if used all vear. Multipls responss possible
In the last 12 months, what did your
household use rechargeable batteries for?
MMultiple response possible Multiple response possible
Batteries supply DC power. Many
Does your household have an mverter that  household zppliances need AC power to

allows you to use AC appliances?
r

What is the capacity of the iverter?

What is the total number of rechargeable
batteries that vou use in a typical month?
How much did you pay for the rechargeable
battery?

How much does your household spend in a
typical month to recharge the batteries (in
total)?

What is the electricity source used to
recharge the hattery?

"How many hours can you use rechargeshle
batteries for electricity supply each day
and night when fully charged if you
"How many houss can you use rechargesble
batteries for electricity supply each
evening, from 6:00 pm to 10:00 pm if you
'wanterl to?

What is the Amp-hours (Ah) stated on the
battery?

What is the voltage (V) of the rechargeable

¥

run. The mverter converts DC power to

AC power.

Given m Watt (W).

Read the mformation plate of the mverter Range: 5-1500
if availzble.

2 digits

8 digits

3 digits
(max 24 hours) (max 24 hours)
(max 4 hours) (max 4 hours)

‘Caparity: ampar=-hours (AR).

Feead the infomation plats of the battery if
availabla.

Unknewn=238

Ifmultipls battariss, zum up the Ah ofall the
battarias.

Range: 20-300

'ifmuhiple batterizs, record voltazs S the most

used battery. Volts (V).

Fiaad the infemation plate ofthe bartery if
availahla.

Unlnewn=88

2 digits
Ranpe: 6-24
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Den't kmow.... 88

Ampera-hour
Den't know.... 88

Volts
Den't know.... 88




c 125
Cc 126
Cc 127
c [
c 123
Cc 129
Cc 130
Cc 13
c 132
[ 133
[ 134
D D

D 1
D 2
D 3
D 4

F "R.2ad the infrmation plats of the battery if
‘What is the watt hours (Wh) stated on the  avsilsbls. Ifmultipls barteriss, sum wp the Wh of

bm-mry'._’ all the batteriss.

Unlnown=88

Range: 200-5000

What is the most serious problems you
experience with the recharpeable batteries?

What is the second most serious problems
you experience with the rechargeable

Main 5 ource of energy for Charging Mobile Phone

Wh

Unlmown...F31388

75 upply shortaza/not encugh hours ofelactricity...1
Too expansive....2

Cannot power large applisnces....3

Feecharsing is not convenient. . 4

Mzintsnance & rapair iz dificult... 5

Cannot rachargs battary to fill capacity....§

Other, zpacify... 35

Mo problams....66

TS upply shortaza/not snough howrs of slactricity. .1
Too axpanziva....2

Canmot powar large applisnces....3

Facharming iz not convanient 4

Maintamanca & rapair is dificult...5

Cannot rachargs battary to Sl capacity....§

Othar, spacify....35

o problams....66

The next questions are about mobile phones in the household.

r

How many mobile phones do the household Ifnone, input “07

Are members of your household able to
charge 2l their mobile phones as often 2z
they need mside your dwelling?

Can you charge at least one mobile phone to
full charge every day inside vour dwelling?
Can you charge at least one mobile phone to
full charge i 3 days mside your dwellmg?
How many mobile phones of your
household members do you charge outside
your dwelling?

How much does your household spend each
month (i total) on chargmg the mobile
phone(s) outside your dwelling?

Does your household have 2 solar charger or
solar power bank that can be used for
charpme mobile phones?

If none, mput “07
to D1

— Skip

IfQ — Skip to C134

B digits

'Wi]]ingness to Pay for a Grid Connection
Before D1: If (C10 eq 1 or C11 eq 1) then skip to E1

r

Number

Yes....1 — Skipto C134
Ko...2
Den't know... 28

Yes....1 — EBkip to C134
K.l
a1
Ne...2

Numbar of mobile phonas

Yas..1
Neo..1

The next questions are sbout willimgness to pay for a grid connection. There are several steps of getting connected to the grid, each with their own cost:

1. To use electricity you first need a wire from to the nearest pole to a meter in your house. That is the connection.
2. Withm your house you need wires that connect appliances to the meter. This 15 the wirmg.

3. Finally, to keep using electricity you must pay for the electricity that yvou use, or it will be tumed off. This is the cost of monthly use.

Iwould now like to 2sk you questions ONLY about the first cost of conmecting — getting a wire from the electricity poles to 2 meter i your house.

r For each household, CAPT
will randomly assign one of
the following amounts in

Would you be able to pay ${CF} upfront the placeholder ${CF }:

for an electricity connection? 50% of the connection fee
in local currency or 100%.
Same amount in D1 and D2,

r For exch household, CAPT

will randomly assign one of
Would you be able to pay ${CF} foran the three following amounts
electricity connection, if you were given 12 in the placeholder ${CF}:
months to make the payment? 50% of the connection fee
in local currency or 100%.
Same amount in D1 and D2.
Would you be mterested i petting a prid
connection if you could get connected for
free?
Why not?

92

Yas...1 — Skip o E1
Ne...2

r

Yes..1 — Skip to E1

0.
Den't Know.. 88

Yes...1 — Skip 1o E1
Ne..2
Den't Know.. 88

"5 till canmot afibrd the wiring costs...1
Do not nead dlactricity...2

Elactricity sarvica is unsalisbla...3
Monthly B2 iz too sxpanziva. 4
Other...55




E E  Willingness to Pay for Solar home system

Befors E1: HC10m3o0r C11 i 3 then skip to G1.
Before E1: IfC10 i (1) or C11 in (1) then continue with Intro 1.

r

All others skip to Intro 2.

We will now ask you questions sbout your willmgness to pay for a solar home system. A solar home system can be installed even in remote households with ne access to the grid. It uses solar power and can
provide power to lights and appliances like a radio. fan, TV ete. The full price of the solar home system iz buying and mstalling the system, then there is no cost of using electricity. We kmow that you already have
2 grid connection, but s you answer the next few questions, keep in mind the benefits of a solar home system, as well as your houschold budget.

We will now ask you questions sbout your willmgness to pay for a solar home system. A solar home system can be installed even in remote households with ne access to the grid. It uses solar power and can
provide power to lights and appliances like a radio, fan, TV ete. The full price of the solar home system is buying and mstalling the system, then there is no cost of using dlectricity. As you answer the next few

questions, keep in mind the benefits of a solar home system, as well as your household budgst.

For ezch household, CAPI will randomly

assign 2 Tier 2 (high capacity: enough to

power a television) randomly one of the
‘Would you be willmg to pay ${CF} upfront thres following amounts i the
for this solar device? placcholder ${CF}: 50% or 100% of the
solar device in local curreney. We will
have the market price for the selected.
Same amount in E1 and E2.
For each household, CAPT will randomly
assign a Tier 2 (high capacity: enough to
power 2 television) randomly one of the
three following amounts in the
placeholder ${CF}: 50% or 100% of the
solar device in local currency. We will
have the market price for the selected.
Same amount in E1 and E2.

Would you be willing to pay S{CF} for this
E 2 solar device, if you were given 12 months to
make the payment?

E 3 Why would you not accept the offer?

G G Dry-Cell Batteries

Yes..1 — Skipto Gl
Ne..2

Yes...1 — Skipte GL
Ne..2
Der't Know....33

Cannot affed the paymant..1
Do zot nead alactricity.. 2

Maintenance/sarvicing of davics is not availsble...3

Otter, spacify_ 55

Before G1: C10 ne 9 then skip to F1

You szid that vour main source of electricity 13 dry cell batteries. We would now like to ask vou some questions zbout these batteries

r Lanters...1
Whidt - o fashlight .2
G 1 ofthe _fD]l ng:“IDBS did you use mutiple responses. Read options slond.  mutiple responses task lights. .3
dry cell batteries to power? nome...66 > kip 1o F1
other devices... 55
G 2
Categori a b R
es
How many of [ITEM] does your How much did you pay for | How many hours did you use the [ITEM] per day
household power with dry cell batteries? each [ITEM] on average?  |during the last 7 days?
If payimg m mstallment,
NUMBER. OF EACH DEVICE enter total value of .
; . If more than 1 device, mput the average.
1£ 0 skip to next item payments If more than 1 =
device, mput the average.
8 digits
Number Local cutrrency Hours
1 Lantems
2 Flashlights
3 Task lights
55  |Other devices
66 |None
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How many of dry cell batteries do you
purchase each month?
How much do you spend ezch month on

WUMEEF. OF EATTERIES FOF. ALL DEVICES

8 digits LOCAL CURRENCY

Lamps and candles: Kerosene/Paraffin/Fuel-BasedLighting

The next questions is about the households
use of lamps/candles and firel used for
lighting. Are you well informed zbout these
issues, of would you like somebody else m
the household to answer these questions?

section

Record Respondent MemberNo for this

MembetNo and name from
listing of persons 15 years MemberNo
and oldar.

F2 only for households with school children, (ie. Between 5 and 18 and AC6=1). Others skip to F3
r

First we would like to kmow What is the
main source of lighting the children who are
currently enrolled i school usually use for
studying'domg homework?

Simgle response

PElactric lighting/lamp. .1

‘Solar powerad light source. 2

Eattery-oparatad light sourca...3

Strast lighting...4

Eeroeana/parafiin lamp. .5

Candles...6

Open wick lamp...7

Firaplaca. . &

Othar. .55

Studying and homewodd: only during davlight hours. 66

Befor=F3:if C104n 1,34 then skip to 1L

This zection iz only for those that do not have national prid, local prid, penerator or solar home system 23 main source of el=ctricity.

Then we would like to know some more zbout light sources and lamps 1 the housshold.

Which of these is the main source of lighting F.ead options sloud. Mam: the type you

in the household?
How many of these lamps does your
_household have?

use the most.

r

Ifpaying m mstallment, enter total value

of payments.

How much did vou pay for each [LAMP]? If more than 1 devics, mput the averags.

"n the last 30 days, how many days did vou
use [LAMP/CANDLE]?

"How many hours do vou use [LAMP/
’CANDLE] each day?

What are the most important problem when
'using the [LAMP/ CANDLE]?

What are the second most important
problem when using the [LAMP/
CANDLE]?

r

In the last 12 months, did anybody m your
household face any serious harm/mjury from
[LAMP/CANDLE]?

Which of the following do you mainly use
as fuel for your [MAIN SOURCE OF
LIGHTNING]?

"What is the total quantity of
[FUEL/CANDLES] you purchase at a
typical time?

"How long does this quantity of
[FUEL/CANDLES] typically last?

FCandla..1 — skip to F§

Open wick lamp...2

Wick lamp with glass cover 3
Prazzurized mantls lamp...4

Solar powerad light source.. § — I1
Battery-oparatad light sowrca. .6 — 11

Tepa... T —1I1

Othar...55
_NUMEER. OF LAMPS
r

8 dipitz LOCAL CUREENCY

Max30 NUMEEF. OF DAYS
r

Max24 HOURS

Lantem too expanzive to oparata. .1
Fusl too axpansiva... 1

Fusl not availabla....3

Accidants can happan....4

Bad fr hadlth .5

Subsidiss neaded 6

Tima spant to collact il .7
Othar. 55

o problems. .86 = zkip to F10
P antem too expanzive to oparats...1

F11 not to be asked to candle users (F3=1)

Eamesma/parafin...2
Diagal .3

Gasclina.. 4
Biogas...5

Darafin. &

"Nm..T == akip to Gl

Needs comma: 1 digit
behind comma.

LITERS OF FUEL Mumber of Candlas
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F 14 How much do you pay in total for the
zmount you purchase? 8 digits LOCAL CURRENCY
All.1
Mg than half .2
F 15 How much of the fuel you bought was used Haf 3
for [MAIN SOURCE OF LIGHTING]? Lass than half 4

I I  Use of Cooking Solutions
r [NAME]: The housshold member
who most fiaquently cooks Dod
If [NAME] is not present, ask to speak £ the househeld, & identified in
Now we would like to talk to [NAME from to another person knowledgeable about AR Ifnot prazent amy adult

I 1  AS]about cookingand fuels used for cooking. e el . Membedvo
cooking Record respondent: MemberNo for this  jigringofpersons 15 yesrs amd
section alder.
Thiz person should answer both

In this section we would like to ask vou about the kind of stoves you use for cooking and its details.
Have you used any stoves using firewood,
I 2 dung twigs and leaves during the last 12 a1
months? Wo..2 = akipto 4

Thres-stona stova... 101
Found mud stova... 102
ICS w/ garsmic fire chambar 111
ICS w matal ring...112
Foockat stove...121
I 3 Which type of stove 1s this? High traditionsl bumed mudiclay stove... 122

Ask to see the oven or show pictures.
The enumerator should make sure to

identify the right type of stove. Multipls answer
I 4 Have you used any stoves using charcoal or Yar 1
kerosene durmg the last 12 months? Wo...2 = skip to I6
Traditionsl charcol stove - Opsn access £r ir.. 201
Traditionsl rsissd charcoal stove.. 202
Charcoal stove, Old ICS Opening fir sir may be dossd.. 211
I 5 Which type of stove is this? Ask to see the oven or show pictures. Eﬁ m ::melimlmcs..::lnm IC5...231
The enumerator should make sure to Kerosans cocking stove (Mehizg)...233
identify the right type of stove. Multipla answer Efficient charcosl stove with controllad siflow.. 241
I P Have you used any stoves using rice husks, Yar 1
pellets or briquettes? Fo...2 = skip to I8
Ask to see the oven or show pictures.
I T The enumerator should make sure to Gasifier stove. 331
Which type of stove is this? identify the right type of stove. Multipls answar Jike Safi Gasifier stova wibroad air & chimnay.. 341
Have you used any stoves usimg LPG.
I 8 biogas, electricity (grid of solar), solar oven Yar 1
(non-electric)? Yo...2 = skip to I10
Ask to see the oven or show pictures. :[mmgé;i;_.‘m
I 9 The enumerator should make sure to Elactrical stove. 461
‘Which type of stove is this? identify the right type of stove. Solar oven (Mon-slactric)... 471

Theea-ston2 stove... 101
Round mud stova... 102
ICE wi ceramic fisa chamber.. 111
ICS wv matal ging.. 112
Fockst stove.. 121
High traditionsl bumed mud/clay stova. 122
Lotens 1 Fockst stove w kigh insulation... 131
Rodcket stove matal wii chimnay/ C; i ..132
Lotena 2 Fockst stove with well- seslad chimney... 141
Matal rocket stove...142
Traditional charcesl stove - Opan access for air.. 201
Traditional raizad charcoal stove...202
Charcoal stovs, Old IC5 Opening fr air may ba clossd. 211
I 10 Which one is your main stove? Ceramic linad charcoal ICS... 221
Caramic linad and insulated charceal ICS...231
Earozena cookring stove (Wching).. 233
Efficient charcoal stove with controllad siflow...241
Gasifier stova.. 331
Saw dust, sisk busk gasifier stove..332
Tiko Saf Gasifier stove wibroad sir & chimney.. 341
Biogas stova.. 451
Multiple LPG stove... 452
Single LPG stove...453
Elactrical stove...461
Elactrical plates without oven. . 462
Ounly show marked codes  ppgy 235 and alactrical stove...463
from I3 15,17 and 19 Solar conker (Non-alactric).. 471
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Cookstoves in Tanzania Photos to appear m CSPro

Fuel: Firewood, du

n igs and leaves

122 High traditional bumed mud/clay stove

-

= %)
——
£

1

Fuel: Rice husks, pelle

I 11
I 12
I 13
I 14
I 15
I 16
I 17
I 18
I 19
I 20
I 21

lar oven (non-electric)

‘We would now like to ask you some more questions about your main stove.

CODE: Purchased, upfront ...1
Purchase, in mstallment...2
Receive for free. 3 — Skip to 114
Built overselves...4 -= Skip to I18

"How did you obtain this [STOVE]?

"Who decided to purchase this [STOVE]? Member ID from HH roster
How much did you pay for the [STOVE]?

Who gave the [STOVE] to vou?

Did you receive training or mformation on
the [STOVE]?

‘What is the manufacturer and model of the
[STOVE]?

If you want to sell the [STOVE] m your

community today, how much would vou
receive?

How long have you been using this
[STOVE]?

If less than 1 year, record 0

How many years do you expect to contimue )
using this [STOVE]? If less than 1 vear, record 0
In the last 12 months, during which part of
the year did you use this [STOVE]?

Is the [STOVE] fixed n one place or
moveable?

Member ID from HH roster
8 digits

Alphanumeric, 32 characters

8 digits

Might be answered by observation

96

Member ID

Amount in Local currency

ALL — Skip to 13

"Local private organizations (NGO)...1
Chief of village...2

Local govt..3

Friend' relative .4

Other...53

Alphanumeric
r

Amount in local curency
Don't kmow._ 88

Number of years

Number of years

All year round...1
Mainly dry season..2
Mainly rain season...3

Fied.. 1
Moveable. 2




In the last 12 months, where did you

you use [FUEL]?

97

In dwellmg, NOT in slespingarea 1

In dwelling in a sleeping area .2

In a separate kitchen. 3

In 2 veranda (roofed platform with at least two open sides)..4
In a separate open kitchenhouse. .3

Open air_6

In dwelling, NOT in sleeping area .1

In dwelling, in a slesping area 2

In 2 separate kitchen. .3

In a veranda (roofed platform with at least two open sides)...4
In a separate open kitchenhouse. .5

Open zir._.6

Tes..1
No...2

LPG/cookmg gas...1

Wood purchased..2

Wood collected...3
Charcoal 4.
Kerozeneparaffin...5

Piped Natural Gas..6

Coal lignite..7

Animal WasteDung..8

Crop ResiduePlant Biomass 9
Saw Dust...0

Coal Briquette. .11

Biomass Briquette...12
Electric...13 — Skip to I37
Processed biomass (pellets)’ woodchips...14.
Biogs..13

Ethanol .16
Garbageplastic...17

Solar..18

Other..33

Dot pplicable. 99

"LPGlcooking gas...1

‘Wood purchased..2

Wood collected...3

Charcoal . 4.
Kerosene/paraffin_5

Piped Natural Gas..6
Coallignite..7

Animal WasteDung..8

Crop ResiduePlant Biomass.. 9
Saw Dust..0

Coal Briquette..11

Biomass Briquette..12
Electric...13

Processed biomass (pellets)’ woodchips...14.
Biogas..13

Ethanol...16
Garbage/plastic...17

Solar. .18

Other...33

Not applicable...66

Always available 1
Awailable 10-11 months..2
Avwzilable 9 months or less .3
Rarely available .4

Always gvailable...1

Awailable 10-11 menths..2

Avzilzble & months or less..3

Rarely available .4

Number of Months Used all year. .12

Skip: If "3 Wood collected” or "8 Animal waste'dung"
"0 Crop ResiduaPlant Biomass", "10 Saw Dust”, "17
garbageplastic” in 125 then skip to 134

I 22 normally cook with [STOVE] in the dry
season?
In the last 12 months, where did you
I 23 normally cook with [STOVE] in the rainy
season?
,
(If122 =(1,2,3) 0or 123 =(1,2.3) ) and (I2=1 or I4=1 or I6=1) then contimue with I24. Others skip to I25.
Do you use a chimney, hood or other
1 24 exhaust system while using this stove?
"In the fast 12 months, what are the fuels you I
used the most on [STOVE]?
A Most Used Single response
I 25
" In the last 12 months, what are the second
most used fuel you used on [STOVE]?
B Second most Used Smgle response.
I 16 If only one type of fuel is used, choose
"Not applicalble...66"
IfI25 =13, 18, 66, 55 then skip to 128
In the last 12 months, how often was the r Read aloud options.. FUEL TYPE from 125
I 27 [FUEL TYPE] available? A Most used — Skip to 129 if there is no
“Second Most Used' fuel in
126
If126 = 13, 18, 66, 55 then skip to 120
In the last 12 months, how often was the Read aloud options - " FUEL TYPE from 126
1 28 [FUEL TYPE] available? B Second most used
r r
i 29 In the Iast 12 months, how many months did FUEL TYPE from 125




31

32

37

41

42

‘What kind of unit do you usually buy the
[FUEL] m?

How much did you pay the last time you
purchased one [UNIT] of [FUEL]?
v

How long does a [UNIT] of [FUEL] typically
Iast?

NUMBER OF DAYS

How much of the fuel you bought was used
for cooking?

How much time do household members
spend preparing the [STOVE] and fuel for
each meal on average?

In the last 7 days, how many days did you
use [STOVE]?

In the last 7 days, on average, how many

'ﬁmes did you light the [STOVE] per day?

Unit FUEL TYPE from 125

FUEL TYPE from 125
UNIT from I30

) 8 digits

Local currency

FUEL TYPE from 125
UNIT from 30

8 digits

Quantity

Inchuding setting up the fuel and turning
on the stove but not gathering fuel or
cooking time

Minutes

Days

Number of times

Now we would like to kmow how much time vour household spend per day to cook or reheat meals at different times of the day on the [STOVE]. Do not mchide boilng
water. Think about the last 7 days when you answer these questions.

Om average, how much time do you spend in
the... moming?

On average, how much time do you spend i
the... afternoon?

On average, how much time do you spend m
the... evening?

"In the last 7 days, on average, how much
time did your household use [STOVE] per
day to boil water (for cooking, washing, and
drinking)?

In the last 12 months, did anybody m your
household face any serious harm/mjury from
[STOVE]?

Did vou seek professinal medical assistance
for this mjury/ any of these mjuries?

How many times did the household gather,
collect or purchase fuel during the last seven
days?

How many members of the household were
mvolved each time?

How much time did it typically take to
gather, collect or purchase fuel per person
each time they did so durmg the last seven
days?

If the stove is not used for boiling water,
record 0.

Before 143- TF 125 in (2,3) or 126 in (2.3)

Minutes

Minutes

Minutes

Minutes

Yes..1
No..2 — Skip to 143

Yes..1
No..2

‘We would now like to talk about the time used to collect wood.

.
Can not be more than nurber

ofhousehold members

IF(I250r126m 2,3, 4,7, 8, 9,10, 11, 12, 14, 17) AND 122 (1, 2, 3) CONTINUE, IF NOT SKIP TO O1.

Only for thoose that uses solid fuels on their mai stove and have said that they cook food indoors.

98

Number of times
if 0 skip to 146

Number of people

HHMM




47

49

51

52

10

11

May I please have a look at your kitchen? I would like to record the, shape and size of the kitchen.
Enumerator: Estimate the size of the cooking space by filling the following fields. One pace = 3 feet or (.75 metres. Approximately one walking step.

Record the rough shape of the cooking
space

v, . . . r
Record the d f the kin
cord the dimensions of the cooking space Squere, record one side

i paces-

r . . . r

Record the di f th ki,

Record the dimensions of the cooking space Rectange, record side 1
in paces-

2 . . . r

Record the dimensions of the cooking space

) h Rectangle, record side 2
in paces-

2 . . . r

Kecord the dimensions of the cooking space Circle, record diameter
i paces-

- R R R

Estmates th: f cookin,

pa;:;la ©8 ThE SI7 OF COOKME SPACE M SAUETE roimate total size n square paces

Record the type of roof covermg the
cookmg space

Estimate the height of the highest pomnt of
the ceiling relative to your own height

How many doors and windows (opening to .
L . Number of

the outside) does the cookmg space have? umber of Openings

Does the cooking oven or kitchen have any

ventilation, such as a chimney, a hood, ora  May be recorded by observation

fan?

Health Impacts

Roughly square 1

Roughly rectangular..2 — Skip to [48
Roughly Circular..3 — Skip to I50

Other, estimate the size.. .4 — Skip to 151
.. paces — Skip to [52

... paces
... paces — Skip to I52
... paces — Skip to 152

- square paces

Flat..1

Roughly Conical .2

Gable (trizngnlar cross-section)...3
None of the above..4 — Skip to 154
Smaller than me...1

My height. 2

1.5 xmy height. .3

2xmy height..4

More than 2 xmy height. 5

Only door...1

One window...2

2 or more windows.._3
Additional large openmgs...4
Yes, 2 chimney...1

Yes, ahood...2

Yesafm. 3

Yes, two or three of these.. .4
No...5

To learn about the health impacts of cookmg we would like to ask you some questions about your health.

Did you have persistent coughmg or an
illness with a cough at any time m the last 14
days?

Did you breath faster than usual with short,
rapid breaths or had difficulty breathing?
Did you also experience a problem i the
chest or a blocked or runny nose?

Did you have an eye irritation or eye
problems i the last 14 days?

Ifno "ves...1"m 02, O3, 04 or O5 then skip to O7

Did you go to see a doctor/clnic for the
iliness?

Tes..1
No.2

Tes.1
No.2

Yes..1
No.2

Tes..1
No.2

Ves...1
No.2

If household with children, pick randomly a child aged 0-16 years old. If no children in household skip to K1.

Did [NAME] have persistent coughing or an
ilness with a cough at any time i the last 14
days?

Did [NAME] breath faster than usual with
short, rapid breaths or had difficulty
breathing?

Did [NAME] also experience a problem in
the chest or a blocked or runny nose?

Did [NAME] have an eye irritation or eye
problems m the last 14 days?

Tes..1




Did [NAME] go to see a doctor/clinic for the Yes...1
illness? No...2

K K  Willingness to Pay for an Improved Cookstove
r

This module should be asked to only households WITHOUT an improved cookstove (CAPl/enumerator check).
If 110 = 201 then answer as charcoal user
If 110 = 101 or 102 then answer as wood user
else skip to next section
Then randomly assign one of the four following improved cookstoves: Wood users — Popular affordable wood ICS available in local market.  Charcoal users — Popular
affordable charcoal ICS available i local market.

An mproved cookmg stove can reduce the fuel consumption significantly. it can also reduce the smoke. Possibly, your cookmg time per meal will be shortened smee
K 1 firepower of this cookstove s stronger than the traditional cookstove. As you answer the next few questions, keep I mind the various benefits from this device as well as your
household budget.

"Would you be willing to purchase this Ves...1 — Skip to J1
cookstove at [CAPI: Price]? No.2
r. . 5
Would you be willing to pay ${CF} for this Ves..1 — Skipto i
K 3 stove, if you were given 12 months to make No..2
the payment? Don’t Know..88
Canmot afford the payment...1
Do not need an improved cookstove..2
K 4 ‘Why would you not accept the offer? Fuel for this stove is mrelisble. 3
Traditional cookstove is better ... 4
Other...53

J J 'SPACE AND WATER HEATING
The next questions are about space and water heating
Do you heat water for washing (either for Yes..1..
washing dishes and clothes or for bathing)? No..2 — Skip to I3
"What is the main device you use to heat "Select one. Electtic heater/boiler...1
water? Electric kettle/coil 2
Electric stove. 3
Gas heater .4
I 2 Gas stove..5
Solar thermal system. .7
Same stove as used for cooking..8
Separate solid fuel stove. 9
T 3 Do vou heat your house? Tes..1..
No..2 — Skip to L1
‘What is the mam source you use to heat Electric heater...]1 — Skip to L1
your house? Gas heater. 2 — Skip to L1
District heatmg. .3 — Skip to L1
Solar thermal system...4 — Skip to L1
Same stove as used for cookmg..5 — Skip to L1
Separate solid fuel stove....6
‘What is the MAIN fuel you use in this stove? LPG/cooking gas. 1...
Wood purchased.. 2...
Wood collected..3 ...
Charceal. . 4...
Solar..3...
Kerosene/paraffm. 6.
Piped Narural Gas._7...
Coalligite _§...
Animal WasteDung.9...
Crop Residue/Plant Biomass 10
Saw Dust...11...
Codl Briquette...12...
Biomass Briquette_ 13
Electric...14...
Processed biomass (pellets)’ woedchips....13...
Biogas._16...
Ethanel....17...
Garbage/plastic. 18
Not applicable 99

100




L

L  Household assets: Transportation, Electrical Appliances, Agricultural Equipment

Now we would fike to kmow more about MemberNo and name from

L 1 what the household own, material items, n listing of persons 15 years  MemberNo

electric appliances and domestic animals. Are and older.

you well nformed about these issues or

would you like somebody else i the

household to answer these questions?

14

In all societies there are differences m material welfare between households, and the welfare situation of the housshold can also change over time. This can be seen i the
assets the households own. We will now ask you some questions about what items this household own today. The ftem must be i working condition. We would also like to
know if you owned such an item 5 years ago.
L a b C
How many hours did your
household use [ITEM]
Does your household havea [ITEM]
Ttem which is regularly used? Did your household have a [ITEM] 5 years ago?
Categori
es Ttem
Bicycle
4 Motorcycle
5 Car
6 Radio using batteries
7 Mobile phone charger
8 Electric radio
0 |F = 1 Number of b
o No..2 ->Skip to 2c3 e ot Ao
L10-L19 only for households with electricity as mam or back-up source: if C10 or C11 m (1.3.4
L10c-L19¢ only for those that had grid electricity 5 years ago C12 m (1.2.3,
10 (Refrigerator
11 [Microwave oven
12 |Freezer
13 (Washing machme
14 [Electric sewing machine
15 Air Conditioner (AC)
16  [Computer/ Tablet
17  [Electric hot water pot/kettle
18 |TV
19 [Electric water pump
ity as main or back-up source: if C10 or C11 i {
L20¢-L22¢ only for those that had grid electricity 5 vears ago C12 1 (1,2,3.4,5,7)
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Select 0 for none and skip to next row.

. - None..0
» 7
2 Do you have any traditional Light Bulbs? IF 1.4, code pumber 1 -4 Yes...1
$O: How many all together? 5 ot more.. 5 No.2
: None..0
7t 7 -
1 Do you have any LED Light Bulbs? IF SO: 1.4, cods mumber 1 - 4 Yes..1
How many all together? 5 et more.. 5 Ne.2
. : None..0 .
2 Do you have any light bulbs or tubes of 14, code mumber 14 Number of hours - all light bulbs | Yes__.1
other types? IF SO: How many all together? | 5000 5 and tubes Ne.2
Now we would like to ask yvou some questions about agriculture activity and domestic animals.
Noland...0
- " 0.5ha..1
3 Do you cultrvate any land? IF SO: How large 035 1ha 2
is the area? <1-2ha .3
<Jha .4
Nolamd...0
4 Did you cultivate any land 5 years ago? IF fojnh‘-ilh}x 2
$O: How large was the area? <12ha 3
<2ha .4
5 Doyouk domestic animals? Ny
you Keep any domes| . No...2 -> Skip to section M
6 How many cattle?
7 How many sheep, goat or pigs?

11 or more..3

None...0
N 1101
8 How many chicken, ducks, turkeys, geese? 1202
2lermore...3
M  Street Lighting
r . o . .
Now we would like to ask about security lights in your neighbourhood.
1 "Does your neighborhood have any form of  “Neighborhood” means 0.5 KM from Yes.1
outdoor security hights/street lighting? Household No..2 — Skip to M3
M 2 Is the security lights/street ightmg used Yes. 1
troughout the night? No.2
Does the police or local security groups Yo 1
M 3 patrol the streets I your neighbourhood after N: 2
dark?
N Time Use— Day Time and After Dark
Intro: We would now Iike to kmow more about how the members of this household spend their time, both today and 3 years ago. We will ask about time use for women and men and children and grown-ups separately.
r
Are you well mformed about these issues or . MemberNo and name from
¥ R Record RespondentMemberNo for this . -
would you fike somebody else in the section listing of persons 15 years
household to answer these questions? and older.
Skip: This section is only for households with women 15 vears and older.
Now we will ask about the time-use for adult women which is 15 years or older
2 b © d e
How many women 15 years and older  |Did women in this age Do women 15 years and older spend
have been mvolved in (ACTIVITY) the  |group use any time on this |In the last 7 days, how much time did cach of these | How much of this time was spent after |more or less time on this activity
last 7 days? activity 5 vears ago? |women use? [ACTIVITY] dark? than 5 years ago? [ACTIVITY]
Cate- fumber of yomen [Yes...1 More time...1
N No..2 [HE MM HH MM [Less time. .2
gories 1£0 contine withb, f >0skip to e |ALL<kip to nex activity The same amount of time...3
1 [Collecting water
2 |Collecting firewood
Income generating activities inside the house/
housing compound (not in the field) Caring
4 [for and preparing fodder for animals, shellng
maize, cleaning seeds, food processing,
[making mats, baskets, kmitting weaving,
tailoring etc for sale.
4 |Watching TV, listening to the radio or using
smart phone
5 [Spendmg time on entertamment and
socializing outside the house
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Skip: This section is ouly

Then we contmue with the time-use

households with girls in the age

of girls in the age

85-14 years old

N f g b 1 1
Did girls 3-14 year in this
How many girls 5-14 yearhavebeen  [age group use any time o |In thelast 7 days, how much time did each of these | How much of this time was spent after
[mvolved i (ACTIVITY) the last 7 days?|this activity J years ago?  [girls use? [A ¥ dark? vears ago? [ACT]
Catesori [Mumber ofgidls Ve 1 More time.. 1
ategort Ye.2 LAty gty Loss time 2
es |ase ALL— | The same smount oftime...3
1 Collecting water
2 |Collecting firewood
Income penerating activities mside the
house’ housing compound (not in the fidld)
3 |Coring for amd preparing fodder for animals
shelling maize, cleming seeds, food
processing making mats, baskets, kmitting
‘weaving tailoring ete for sale.
Only for households with girls i the
4 |
Doing own homework
s [Waimg TV, listening o the radio or using
smart phone
6 Spending time on entertamment and
socializing outside the house
Skip: This and older
Then we contimue with the time-use of men 13 years and older
N
k 1 m n o
How many men 13 years and older have | Did men in this g group Do men 13 years and older spend
been mvolved m (ACTIVITY) thelast 7 use any time on this I the last 7 days, how much time did each of these How much of this time was spent after | more or less time on this activity
days? activity J years ago? dark? than 3 years ago? [A
Categori Yes.1 Mose time._1
ategort No..2 EH DI HH A Lass time...2
e AL The sems emowns oftime.. 3
1 |Collecting water
1 |Collecting firewood
Income penerating activities imside the
house! housing compoimd (not i the fisld)
4 |Caringfor aud preparing fodder for mimals
shelling maize, cleaning seeds, food
processing, making mats, baskets, knitting
weaving tailoring ete for sale
N ‘Watching TV, listening to the radie or using
smart phone
s Spendimg time on entertamment and
socializing outside the house
Skip: Thi for households with boys in the
Lastly, we would like to know about the the time-use of boys i the age og 3-14 years old
N
P q r s t
Do boys 5-14 yeats spend mote of
How many boys 3-14 years have been In the last 7 days, howmuch time did each of these [How much of this time was spent after |less time on this activity than J
mvolved i (ACTIVITY) the last 7 davs7|3:1t\'1lv 3 years ag? boys use? dark? vears apn?
) . Numbar ofboy: 2 Mors time. 1
Categori Lass time...2
s HE MM |EE M The same smount of ime. 3
1 |Collecting water
2 |Collecting firewood
Imcome penerarmg activities mside the
house! housing compound (not in the field)
4 |Ceringfor md preparing fodder for amimals
shelling maize, cleaning seeds, food
processing making mats, baskets, kmitting
weaving, tailoring ete for sale.
olds with boys in the
4 3
Domg own homework
s ‘Watching TV, listening to the radio or using
smart phone
6 Spendimg time on entertzmment and

socizlizing outside the house
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Consumption / expenditure

The next section is zbout household

Record Respondent MemberNo for this

MemberNo and name from

Q - - : listing of persons 15 years MemberNo
expenditure. Are you well informed about ~ =ction and older.
this 1ssue or would you like somebody else
in the household to answer these questions?
Now we would like to ask vou for some information on the households expenditures for food and for non-food during the last 7 days.
. What is the value of
[ITEM] that you produced
vourself, and consumed . 3 .
A. How much did you spend to buy during the last 7 days, if C'?ﬂ“‘ b the.vﬂ;le “mﬂ.ﬂl“ you received as
Q Consumption (include items purchased, |[TTEM]? vouhadto buy itin the | Sift or donation? Enumerator to estimate the
produced/acquired and received as a market? Enumerator to value based upon local prices
gift/donation}) estimate the value based
FEnumerator to estimate amounts upon local prices-
Cereal and cereal products (e.g rice, maize, |8 digits 8 digits 8 digits
wheat, flor, millet) and starchy staples (g |Amount in local currency Amount in local currency | Amount i local currency
cassava plantain, yam cocoyam) 38=don’t kmow 83=don't kmow 38=don't kmow
B digits B digits B digits
Pulses & nuts (e.g.: beans, groundnuts, palm| Amount in local comency Amount in local cussancy Amount in local cumancy
nuts, soy beans) 88=don't kmow B8=don't kmow 88=don't Imonw
. 8 digits 2 digits 8 digits
Milk & milk products (e.g.: powder, tmmed, | Amount in local cumency Amount in locs] comency Amount in local corvency
fresh) 88=don't kmow 88=don't know 88=don't Imonw
B digits B digits. B digits
6  |Ediblecil (eg: palm ol groundmt oil, Amount in local cumency Amount in local cumancy Amoumt in local cumency
coconut oil) 88=don't know 88=don't know 38=don't kmow
Vepetables (e.z: okra, tomato, onion, carrot, & e & tin i
; ts s ts
7 cabbag,prdenegg)_andme (eg: Amﬁminlemlclmy Amiminlecalclmy Amimtinlmslclmy
bananas, coconut, pineapple, mangp, oL, g5 ot kngry Bi=don't know BE=don't know
pawpaw)
B dizits 8 digitz B digits
B Amount in local cumsncy Amount in local cursncy Amount in local currancy
Meat. fish poultry and egg 83=don't know 2i=don't know 83=don't know
8 dizits T digits 8 digits
9 Amount in local comancy Amount in locsl cumency Amount in local cemency
Sugzr and sweets 88=don't know 8i=don't know B8=don't know
Other food items (2.g, pepper, salt, spices,
jam, bread, meals outside house, beverages |3 gizits B digits B digits
10 |ete) Amount in locsl cerency Amount in locsl cerrency Amount in locsl comency
Include all processed fords not prepared by |38=don't know B8=don't kmow 88=don't know
household using raw meredients
How much did you spend buyng firewood Noting._.0
11 a:l‘;vd:?armalandorherfueldmmgrhe]asrm B digits in TSR MAeticai
How much did you spend on water,
12 electricity, mobile phone top-ups, internet B digits Nothing... 0
and other communication and transportation Ameunt in TShhsticaiz
during the last 30 days?
13 How much did you spend on clothes and g disits Nothizg...D
shoes the last 30 days? Amount in TShMeticais
How much did you spend on household —
14 lrem.s,sucha_s snap,cle_anmgsupphes, B digits i TShMeticai
drugs, batteries etc during the last 30 days?
'Only for houssholds with members
attending school this school year (AC6=1): Nothing._.0
15  How much did you spend on adqratm § digits Amount in TShMeticais
related expenses (school fees, uniforms,
supplies) during the last year?
16 How much did you spend on other needs =g, fumiters, heslth sarvices, slactronic 10 isite Nothizg...D
during the last vear? aquipment. Amount in TSh/Meticais
S S Artitudes b
Now I would like to ask your opinion on _ satina
5 1 some energy related questions, who would  Rscord Respondent hfzmbeio e this section :'fmﬁn;ﬁdméh Mmbaio
be the right person to answer these
questions?
If 0 "yes" in (C2, C4, C6, C7, C8 and C9) then skip to 83
¢ 3 Ateyousatisfid with he Service HOm 5t sous sae icns MAI SOURCE OF [Fmited 1
JMAIN SOURCE OF ELECTRICITY]? ELECTRICIIY 8om €10 prpemiegiaa 4
There may be a number of reasons why people keep a traditional stove. Do you agree or disagree that the followng statements are important arpuments for keeping the
traditional stove?
- . TAgr 1
5 3 Smoke from traditional stoveis good for  poes sioud oprions ifnesded, Yo Opinica 2
chasing msects away. Dizazress 3
. "Agre 1
5 4 Certain food tastes better when cooked 002 R aes slond options ifnesdad. Yo Opinica 2
traditional stove. Dizammas 3
. . - Tagr= 1
5 5 Thetraditional stove iz good for UghtMEUP £ oes sioud oprions ifnesded. o Opizion 2
i the evening Disagmas 3
The monthly electric bill is or would be a e 1
5 1] fmancial burden for my family, if household Fead slowd options ifneaded Yo Opinion 2
connected to the grid. Dizageas 3
N Tagr= 1
5 7  Today. the quality of life of my household g .us iowd opticns ifnesdes. Yo Opizion 2
is better than it was J years agp. Dissgress 3
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U

'Fer households where the head is at least 23 yrs (AB3 >=23) and lived in the

Livelihood means

We would now like to know what the
household members are doing for the
livelihood in addition to their main work.
Are you well informed sbout these issues or
would you like somebody else m the
houschold to answer these questions?

r

sam:

Now we would like to know i

Al

community

roduce or process anvthing to be sold.

Categories

Do you produce ot process
[PRODUCT] in the household today?

Did you produce
[PRODUCT] in the
household 3 years ago?

Agricultural by-products, including flour,
starch puice beer jam_oil seed bran etc

Yasl>c

HH member 3

You said that your houschold produce process -this
type of product Who is the (main) manager in the
household for this production?

Where and how is this sale done?
"o traders coming bome. L

To traders dlszwhers..2  Through own

trading business 3

To customers coming home 4

Livestock by-products (milk cheese

Freshiprocessed fish

Firewood, home-made charcoal

LI N [ 1)

Construction timber, wood-poles or other
construction material

Mats, bricks, cane fumiture, weave baskets
thatch prass et

=

Categorie:

Was any electricity used for light or
machinery for this processing!/
production?

Did this person or anybedy
else in the household do this
type of preduction 5 years

Agricultural by-products, including flour.
starch, juice. beer. jam. oil. seed. bran, ete

Yas 1
No 2

Less monay 5 yes ag0..

Mosz monsy 5 vz azo...3

same amount of monev or more money

Did this preduction make less money 5 years ago, the

DUCT]

'Was any electricity used for this
procassing’ production 3 waarsaeo?

Livestock by-products (milk, cheese)

Fresh/processed fish

Firewood, home-made charcoal

Construction timber, wood-poles of other
construction material

Mats, bricks, cane fumiture, weave baskets,
thatch grass ete

First ask

Now we would like to know if anvh

all products (U

3 ye

) today and

odv in the household own 3 business or pr

1U3b). Then ask

or the products produced.

wide a service_ We would like von to exclude asricultural busmesses /services

b

Categories

Does anybody in the household
[BUSINESS] today?

[BUSINESS] an the
houssheld 5 years age?
(Describe event 5 yrs ago -
DROUGHT. FLOOD

offer professional services 2s a doctor,
accoumtant, lawyer, translator, private tutor,
midwife, mason, etc.?

1=>¢
2

Yo
Mo

Yas 1 -
No..2 >

HH member =

You said that your household run this type of business |

Who is the (main) manager for this business service?

Where is this business/service

(inside residence)... | Home {outside
residence 1 Industrical site 3
Traditions] medcet placa. 4 Commarcial sras|
shop...5 Roadside. 6

Other fxed place. .7

Mobils locstion...&

>

rum 2 household-owned shop or provide a
service from home such 2 2 carwash, metal
worker, mechanic, carpenter, barber, tailor

&

own a trading or service business on a street
of in 3 market?

drive 2 household-owned tad or pick-up
truck to provide transportation or moving
services?

own 2 bar or restaurant?

own any other non-agricultural business,
even if it 15 a small business run from home
o on 3 strest?

Categories

'Was any electricity used for light or
machinery for this business/ service?

offer professional services 2s a doctor,

midwife, mason, etc.?

=

acooumtant, lawyer, translator, private tutor,

else m the housshold do this
type of activity 3 years

Weas the profit from this business 3 yeats ago,
smaller, the same of larger than now?

Was any electricity used for this

procassing/ production 3§ vaars azo?

Largar 5 yrz aze. 3

run 2 household-owned shop or provide a
service from home such as 2 carwash, metal
worker, mechanic, carpenter, barber, tailor
gte?

own a trading or service business on a strest
of in a market?

drive a household-owned taxi or pick-up
truck to provide transportation of moving

services?

own 2 bar or restaurant?

own any other non-agricultural business
even {f it is 2 small business nun from home
of 01 3 strest?




r

U4, U6, U8, UL0: for all households. For households whers the head is at least 23 yrs (AB3 >=13) and lived in the same community 3 yrs ago (B2 >=3), ask also question

Us;

J7, U9 and UlL1: Did this person or anybody else in the household do the same tvpe of work 3 years ago?

We would now like to kmow whether any household members have been working cutside the housshold durmg the last 12 months

Has anybody i the household done some

U 4 piecemeal farm work during the last 12 N
months?
U 5 Did household members do this type of Y1
work during a 12 months period 5-6 vrs No...2
Has anybody in the household done some
U 6 other piecemesl wotk for a business or Y. 1
somebody outside the household during the Ko..2
last 12 months?
U . Did household members do this type of Yoz 1
work during a 12 months period 3-6 vrs No...2
Has anybody m the household done some
U 3 public work (for the government, donors, Va1
charities) such as cash-for-work during the Fe..2
last 12 months?
U 9 Did household members do this type of D= . Y1
work during a 12 menths period 3-6 vrs FLOOD, PRESI-DENT Ho..2
"Did anybody in this household go for work
U 10 outside the community during thelast 12 oo o, - N
months? FLOOD, PRESI-DEN -
U 11 Did household members do this type of Y1
work 5-6 yrs 2po? No...2
T T Women’s Empowerment
. MMlember ID list of Bmales >=15
Now I will ask you some questions years old.
regarding decision making in your
household. We would now like to talk to Respondents should be 2 Emale. .
T 1 [NAMEOF FEMALE HOUSEHOLD Aemerting 1o e Bl Membarie
HEAD], [NAME OF FEMALE SPOUSE P
OF HOUSEHOLD HEAD] or znother adult head, adult Bmale member in the
female i the household. howzshold >=15 yesz old.
r You 1
T " Who usually makes decisions about health Your bushand/partmer 2
= care for yourself? You and your hushand/ partmer 3
Somecna alsa 4
r You 1
T 3 Who usually makes decisions about major Your bushand/partner 2
household purchases? You and your hushand/ partner 3
Somecne 2= 4
r You 1
T Who usuzlly makes decisions zbout visits to Your bushand/partner 2
your family or relatives? You and your hushand/ parmer 3
Semacna als= 4
W W Swocial life and physical security
W 1 "We will now ask vou soms questions about how safe vou feel n different situations.
2) How safe you feel in the following situations today ?
b) How safe did vou feel 5 yvears aEJT’
W 2 a b
Categories 5]
- - P - . aifdy sa 2. Fairly == 2.
1 Walking slone n your area during daytime |- 7, 1y el 3. Completely sa 3.
ot spplicable. .. Mot spplicable...B8
oot zai 1. oot zai 1
s L - Fairly sa 2. Fairly saf 2.
2 Walking alone in your area at night Completaly s== 3 Completaly sa= 3
Mot applicabla. . DD Mot applicabla. . DD
oot zai 1 oot zai 1
. - - Faidy ==& 2 Fairly =sai& 2
3 Bemg alone at home during daytime Completaly sag 3 Complataly sa8 3
TNot applicsbls. . S0 ot applicsbla. . S0
Mot zai 1. Mot zai 1.
. - Faifly za8 2 Fairdy =zai 1
4 Being alone at home at night Completaly s 3. Completely sa 3.
ot spplicable.. .08 Mot spplicable...B8
oot zai 1. oot zai 1
5 Waiting for, or in public transport (in your |Faidy ==62 Fairly =6 2
afea} Complstsly =3 3 Complstsly =3 3.
Mot applicabla. . DD Mot applicabla. . DD
oot zai 1 oot zai 1
& At the workplace (e.g fields, market, job, Faifdy sz 2 Faify sz 2
etc.) Complstaly =si 3 Complataly =ai 3.
Mot zai 1. Mot zai 1.
R . Faifdy ==& 2 Fairdy ==& 2
T In public places, e.g shopping centre, Complataly s28 3. Completaly =i 3.
church Mot spplicsble. . 00 Mot spplicsble..
oot zai 1. oot zai 1
s Fairly zais 2 Fairly zais 2
Complstsly =3 3 Complstsly =3 3.
When collecting firewood ot applicsbla... 00 Mot applicsblae. .80
Mot zai 1. Mot zai 1.
o Faifdy =a 2 Fairly =ae 2.
Complstaly == 3. Complstaly == 3.
When fetching water ot applicable. 00 Ioot applicabla 00
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his last secti

n presents a few questions related to the Global pandemic and period of closed schools.

Unit: Household
Has anybody 12 years or above i this
GP 1 household changed their main occupation Yes.. 1
over the last year durmg the global pandemic| No..2=>GP35
up to today?
Section GP 2-4 is for members 12 vears old and above only.
Unit: Household members: Membe
Which household members have changed C
GP 2 their main occupation over the last year
during the global pandemic up to today?
Famer with non-Bmily employess...01
Famer with only fmily members. (2
Famm worer.. 03
Non-farm businesz with non-Emily smployeas.. 04
Non-farm buzinesz with only Emily emplovess.. 05
Unpsid assistancs in Smily anterpriss/ Casval Dy Laborer 06
5 |Wagz Employee in Private Company {with contract)... 08
P 3 What was [NAME]'s main oc cupat om Ve:aga I.nplo}:ee in Pm'tata Company {without contract)...09
- _— Waga Employes r Govemment... 10
before the global pandemic started last year? Wage Emploves in Parsstatal (government owned company)...11
Waz not working, but was looking £ work and has worked
pr=viously.. 15 Bkip -=GP 3 Mant p Iflast p
Was not working, but was looking fr work. Had never wodk
bebre.. 16 Skip ->GP 3 Naxt 3 =GP 5
Was not working, and was not looking
disshlad atc). 17 Skip >GP 3 Naxt
Agricultie - crops/Brestry... 11
Agicultors — mmims] busbandry.. 12
Fizhing...13
Mining & quamying...14
Mamuctoring 15
Electricity and water suppl;
Building and construction.
Trada . 18
Fepair...19
What was the main activity at [NAME]'s Trmsportation... 20
GP 4 place of work before the gobal pandemic . Accommodation and Dod sarvics. 21
started last vezr? - Infrmation and communication.. 22
- Financial, pro@szional... 23 adminiztrative and support sanvica
Public administration and dsBnca...24
Education...25
Human health and social wedk... 26
Artzs, entertsinment and recreation... 27
Dorsonal sarvice... 18
Domastic sarv: 20
Embassios and intemationsl crganizations... 30
All >GP 3 Naxt p , Iflast =GP 35
r Section GP 5-43 is for households
Unit: Household
GP
Increasad... 1
- - . . . Stayed the zame.. 2
GP 5 Family farming livestock or fishing Decrazead. 3
No such incoma not applicabla. 4
Incroasad.. 1
GP 6 Non-zgricultural family businesses, Stapad the sama.. 2
including family businesses Decraasad .. 3
o such incoma not applicabla.. 4
Increasad.. 1
o tha zama. 2
GP 7 Salaried employment of housshold members E:;*& P
acreasad. . 3
No such incoma, not i 4
Increasad... 1
Stayed the zame.. 2
GP 8 Unemployment benefits Decrazead. 3
No such incoma not applicabla. 4
Incroasad.. 1
GP 9 Remittances from abroad ;:;*&: e z
acreasad. . 3
o such incoma not applicabla.. 4
Increasad.. 1
s - Stayed the sama.. 1
GP 10 |Remittances within the country R
B Decreasad... 3
No such incoma, not i 4
Increasad... 1
GP 1 Income from property. mvestments or Stayad the same.. 2
savings Decramsad.. 3
No such incoma not applicabla. 4
Incroasad.. 1
. Stayed the zams . 1
GP 12 |Pension Decumsed. 3
o such incoma not applicabla.. 4
Increasad.. 1
GP 13 Government Assistance Sta}*_&.e seme 2
Decreasad... 3
No such incoma, not i 4
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Increasad .1
Staved the zams.. 2

GP 14 |Fimancial aszistance from friends / family -
- Decreasad. .3
No such incomea, not applicabla. 4
Increasad...1
GP 15 Assistance from NGOs / charity Stayed the same.. 2
Of gEniz ations Dacressad...3
o such incoma not applicabla. . 4
Thank you for 21l this detailed mformation! ncreasad. 1
GP 16 | What about the total household income, has Stayed the sama. . 2
that increased. stayed the same or decreased Decressed.. 3
ave your use of electrical power mcrazsed, Incraassd. 1
GP 17 stayed the same or decreased over the last Stayad the sama.. 2
i vear during the global pandemic up to Dacressad..3
today? Wea have no alactricity, not applicabla. .4
Have you changed the type of fuel you have - imusd with £l P
- . N o . N 0, continuad wi 3 sama el 1 > GP2O
GP 18  |been usingov er the last year during the Yas, switched sl 2
dlobal pandemic up to today?
Firzwood, dung, twigs and laavas. . 1
What type of fuel did you use before the
GP 19 | gobal pandemic started last year for your
main stove?
Sclar ovan {pom-slactric).. 7
ave your consumption of fuel for cooking )
increased, stayed the same or decreased over Loer o !
GP 20 he last vear dusing the elobal pandemic Stayed the same...2
the last year during the global pandemic up Docresed. 3
to today?
%0, continned with the same stove. .1 = GP23
N Have you changed which stove to use as
GP a your main stove over the last year during Yas, hava changad to another main stove. .2
the slobal pandemic up to today?
No change of oven. ... 000
01
Found mud st 02
ICS w/ caramic fire chamber ... 111
ICE w/' matal ring......112
Rockat stova ... 121
High traditional bumed mud/clay stove
Logena 1 Foocket stove w high insulation .
Which type of stove did you use as your
GP nny main stove before the gobal pandemic Charcoal stove, Old ICS Opening for air may ba closad.. 211
- started last vemt? Caramic lined charcoal ICS ... 221
Coramic lined and insulated charceal ICS
Eazmeama cooking stove (MWcking)..... 233
Efficient charooal stove with controlled sidfow........ 241
Gasifiar stove. 531
Saw dust, bk gazifiar stova
Jiko Safl Gasifier stove wibroad air & chimney. ... .341
Biogas stova...
Multipla LPG st 52
Singls LPG stova
Elzctrical stove.
LPG/ gas and alactrical stove
Solar cookar (Mon-glactric)........ 471
cel 1 Have you sold any of household items since Yes .1

before the flobal pandemic started last vear?

No...2 skip to GP 23
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Bad
Tabla
Bicycls
Motercycla
-..Car
...Radio using batteries
MMobils phone charger
.... Elactric radio
_..Fan
GP| 24 . . . .. Rafiizarator
Which type of items did you sell? . Microwava oven
--Freazer
/ashing machins
..Elactric sswing machina
15... Air Conditionar (AC)
1 omputer’ Tablat
1 actric hot watar pot'kattla
1 W
1%.._Elactric watsr pump
Have your total consumption mereased,
- N Increasad.. 1
- stayed the same or decreased over the last .
GP 23 N . X Stapad tha sama.. 2
year during the global pandemic up to Docrasssd._3
today?
Yas, agricultural by-products, including flour, starch, juics,
beer, jam, oil, s2ed bran_.a
Yes, livestock bv-products (milk, cheess).. b
ez, frash/processed fish.. ¢
GP 2% Yas, firawood, home-mads charcoal . d
- Yes, construction timber, wood-polas or othar
Bt mrialem adanate 2l construction material .e
. o es, mats, bricks, cans furniture, weave baskets, that
;’LSPlvtvhm_L: ‘:lqut ;.h.};dh Yo bricks, . basksts, thatch
<ip to the first Ves answer aud then erass £
contimue with the remaining Yes - No..x
productions
Was any electricity used for light or machimery for this
[FRODUCT] roduction?
GP 4y |Agricultural by-products, incudmg four, Yl
" |starch juice beer jam oil, seed, bran ste o2
Yas 1
2 . ;
GP 28 Livestock by-products (milk, cheese) Ho...2
- oz 1
Gp 2 Fresh'processed fish No...2
GP 30 |Firewood, home-made charcoal 1\'? 11
Construction timber, wood-peles or other Yar 1
GP 31 . - o
construction material No...2
Mats, bricks, cane fumiture, weave baskets, Tas 1
GP 32 ; ; ; ; -
thatch grass ste Ne...2
Yaz, offr pro@azional 2arvices 2= a doctor, accountamt, lawyer,
translator, privats tutor, midwil, mason, etc...a
Yaz, nm & housshold-owned shop or provids a sarvice fom homes
such as a carwash, meatsl worker, machanic, carpanter, barbar,
tailor atc.. b
Yaz, own 2 trading of sarvice buziness on & strest orina
GP 33 [ matkst.. <
C%Pro to maks 3ﬂ=q1.131= SL.'ip 3 Yes, drive a houssheld-owned taxi or pick-up truck to provida
P R trEnsportation of moving sarvices...d
Skq,.t, th‘.:ust Ves answer ;}Jdthen Yes, own a bar or mstammt._e
continue with the remaiming Yas, own any other non-agricultursl business, avan ifit iz  small
businesses services business sum Fom boma or on a strest. £
Was any alactricity usad fr light or machinery fr thiz
business/sarvica?
offer professional services as a doctor, va1
GP 34 accountant, lawyer, translator, private tutor, 1\'? i
midwife. mason, ete.?
mm a household-owned shop or provide a
- zervice from home zuch 2 2 carwazh, metal Va1
GP 335 - p .
worker, mechanic, carpenter, barber, tailor Fo..2
7
own a trading or service business on a street Ya 1
GP 36 . = L
of in 3 market? Fo..2
drive a housshold-owned tax or pick-up vas1
GP 37  |truck to provide transportation or moving 1\'? i
services? -
Yas 1
Gp 38 own 2 bar or restaurant? No..2
own any other non-agricultural business, vas1
GP 3%  |even if it is a small business nm from home 1\'? i
of on a street?
Did anybody in the household do some var
GP 40 |piecemeal farm work before the global 1\'? N
pandemic started last vear?
Did anybody i the household do some
GP i other piecemeal work for 2 business or Yas 1 .
somebody outside the household before the Fe..2
global pandemic started last year?
Did anybody i the household do some
GP 0 publ_icl work (for the povernment. donors, '&:5 1
charities) such as cash-for-work before the No...2
elobal pandemic started last vear?
Did anybody in this household go for work N
GP 43 |outside the community before the global ;‘\f 11
pandemic started last vear? o
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X X Telephone number for future contact
Only for households with at least 1 telephons (C128 = 0).
.. - - N
It is important for INEWBS to follow up on The cost of bemg mterviewed over the
the energy situstion i the households m =~ phone wi
[TanzaniaM ozambique]. We would The r=:
X 1 therefore like to do a follow up of this phone
interview i a year of two. Is it all right with with 1
vou that INENBS contact you by one w
telephone for this purpose? mterview.
x 3 "Thank you. On which telephone number or "Enumerator may record up to 3 telephon
numbers can we contact you? numbers. Talaphons numbar
AA AA Interview particulars - continued
AA 20 "Date of mterview completed/ended Dsy Mok
Fi £ P Complatad...1
AA 2 o for the mterview Naver complated (vacant or rafisal). .2
AA pal Enumerator’s ID number and check mark "Enumerstor D
i Enumerator 2 r
AA i the Enumerator a Dxy  Month
AA 24 'Slrp-em'ao( jis)
r
AA 25 Dey  Month
di C i i i
.
Appendix D: Community Questionnaire
- -
» Statistisk sentralbyra
Statistics Norway
CONFIDENTIAL
Impact of Access to Sustainable Energy Survey 2021
r
Community Questionnaire
r
THE NATIONAL BUREAU OF STATISTICS (NBS), TANZANTA
STATISTICS NORWAY (S5B)
For the comnmnity interview we ask the village
chief/chairperson/village executive officer (VEO) to gather a Standard codes
small group of le.
P peop | Outside household 44
The gronp should preferably comsist of: y
_the village chief/VED himself/herself or another authority Other, speify 55,
person appointed by the village chief VEO. Noy/ none S5,
-1 adult woman
-1 adult man
-1 youth.
To prepare for the interview the village chief VEO in the
comnmnity will be given a paper questionnaire by the IASES
team. Some of the gquestions require in-depth kmowled ge about
different topics. The specialists within these areas in the
commmnity may be invited to the join the group or yon may
prefer to tall: to specialists in advance. The topics covered are
energy supply, health, education, agriculture, business,
manufaciuring etc. We azk the village chief VEO to tick the
which specialists fhe chief VEOQ has talked fo in question BL [l 7.4
Don't know
Codez in the gquestionnaire: Mot applicable g
"D uestions and codes
Instructions for the enumerator
Instructions for Cspro programmer Conmmuity questionnsire 15 Febroary
I Question Response Code
A A Communi entification Tanzania
Regional 1D
A 1 . .
(Copy from | ) Regional code (2 digits)
A 2 District ID cod
(Copy from listing s District code (2 digits)
A 3 Ward |D codes
(Copy from listing sheet) ‘Ward code (3 digits)
R 4 Village D cod
(Copy from listing sheet) village code (2 digits)
A 5 Fixed code Fied code "11”
EAID codes
A & (Copy from listing sheet]
Enumeration area [EA) number (3 digits]
. . Urban / Rural location of household
? (Copy from listing sheet] Urban -1
Rural -2
A 7 Interview Language
A k] Community ID See codebook
4 (Decimal degrees
A 9 Northcoordinate [Decims| cegrees oM &% Latinude N (os oo south of
T Longitude E (+o0 o000 east of Prime
A 10 East coordinate (Decimal degrees fram GPS meridian and - oooo west of prime

eading) ‘meridian)
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B

Community leaders
v

Multiple answer

Who did the village chieftalk to to prepare for
the interview? Ifthe village chiefis
Imowledgeable withins ome ofthe topics, this
should also be recorded.

Multiple answer

Chief/ Chairperson___a
Hectricity / energy .. b
Village conmittee.

Hderdy
School ..

None ofthese . x

These quest\Muu\d be asked to Knowledgable or Persons working at that particular community
2 a b c d
Is the participant chair or For how many years have you lived in this
Categories | Full Name Sex Imowledgable in a specific topic? | community?
Chief/ Chairperson....... 1
Hectricity / energy ...2
Village cormmittee 3
Male 1 Less than Syears 1
Female 2 i 5-10years 2
Bucinese B More than 10 vears.. 3
Religious issues 10
Young adult. 12
Adult wonman/man . 13
None ofthese.. 66
1
2
3
4
5
6
C Background
First we start with some questions about the people kiving in this commmity
1 'I{nwrmny households are currently living in
the entire commumity? An approsinte murber will do. Number ofhouseholds
I More...1
2 Is there more or less households in the . Less. 2
commumity now than five years ago? Samre as Jyears ago..3
Crop cultivation _a
Livestock b
Fishing/hunting.. ¢
Trading...d
Services..e
3 Small-scale mdustry (non-fanm.. £
Targe-scale commercial industry (non-famm) g
Transport.. b
Professional occupations.. 1
What are the two most widespread economic Civil service.j
activities in this conmunity/quarter? Two responses possible Two responses possible Other,..q
D Supply of electricity
Then we continue with the main topic for this survey, whichis electricity.
National grid connection...a
Loca! mini-grid_b
Diesel/gasoline generator..c
Solar home system_d
Solarlantern/lighting system...e
Rechargeable battery._f
What are all the different sources of electricity Wind power.g
L No electric power in community, but grid in neighbour
1 that are available in this conmmunity for community.h -> Skip to D4
households or businesses? No electric power in community, but can chare
batteries and mobiles in neighbour community. i -
Skip 1o D4
No electric power in this or the neighbour community,
but can charge mobiles further away within walking
distance_j->Skip to D4
Multiple response ’Muluple response ’Na electric powerpower in this or neigbour
Kilometres (ifin EA write 0)
2 How far is the nearest [TANESCO]-office? Don't know.. 88
TANESCO/REA 99 Jamor nore.. 99
Yes, national...1 > Slip to D2
Interviewer/CAPI check: Is the commmity Yes,.both national and local mini-grid...2 > Skip to Dé
3 connected to the national grid or alocal mini- Yes, local mini-grid.. 3 > Skip to D6
grid? No..4
Gnd is not available. .1
Households do not want to connect to grid . 2
4 ‘What is the main reason why the commumity is g:;‘h_z:;il;:;t;“:mﬂ o y-3
not connected to the grid (TANESCO/REA)? )
A P is too conplicated...5
Submitted application and waiting for connection...6
Other, .55
r
Does the conmunity expect to get grid Yes..l
5 No...2

connection in the next two years?
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21

Who is nmning the local nini grid systemin
this commumity?

‘What is the name ofthe local mmni-gnd
company?

How many years has the conmnity had this
grid connection?

"Did the conmmunity have to pay anything to
get the grid connection to the commumity ?

"How much did the conTmunity pay to get the
grid connection?

r

I grid service available in the whole
conmmunity or only in a part ofthe commmity?

How many households are connected to the
gnd?

‘What is the nmin reason that some households
are not connected to the grid?

‘How rmany businesses are comnected to the
grd?

Are there certain months/seasons every year
when the commumity experiences bad
'elect:ic'ttv service fromthe gnd?

‘What are the worst months for service fom
the grid?

"Do you practice load shedding in this areain
the rainy season?

Do you practice load shedding in this areain
the dry season?

Does TANESCO (or the the community)
publish a "load shedding" schedule?

What was the total duration of all the
outages/blackouts during last week?

Inthe last 12 months, did the power at any
time g0 out for more than 24 hours for multiple
households in the conrmunity at the same

When was the last time the power went out for
1more than 24 hours in this commumity?

How many days did it take to fixthe issue and
for the community to regain power?

Record in years. Ifless than 1
yearrecord 0. if more than 10
approximate nunber of years.
Refer to any commumity cost to
have the infrastructure
installad.

Refer to any commumity cost to
have the infrastructure
installad.

Read options aloud

Record the months when
conmmumity has the lowest
nurber ofhours of electricity
supply. Upto three months are
possible.

Load shedding is the set hours
of electricity available fromthe
gnd for certam custoners.

Load shedding is the set hours
of electricity available fomthe
gnd for certain customers.
Load shedding is the set hours
of electricity available fomthe
gnd for certain customers.

Ifno outages occured, record 0.

Ifless than a day fllin 0

Up to three months are possible

Ifless than a day fillm 0
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Individual .1

Private firm . 2

National govemment.. 3
Mumicipallocal govemment 4
NGO/donor.. 3
Conmmmnity/cooperative 6
Other, ...33

1f1,3.4,5,6,35 skip to D8

Nane of conpany
r

Nunber ofyears

Yes...1
No....2->skip to D11
Don't know..88 -> skip to D11

Local cumency
Don't know.88

Srall part of commmity...1

Half ofthe commmity.. 2

Most ofthe commumnity 3
Entire conmmumnity.. 4

Snmll part ofthe households...1
Halfof the households . 2

Most of the households . 3

Al households . 4 > Skip to D14

Householdis far fromthe grid and hence have to pay
more to be connected 1

Grid is too far fromsome households/not available .2
Cost of mitial connection s too expensive..3
PRunning-fee is too expensive..4

Satisfied with current energy solution...5

Renting, Iandlord decision..6

Service Unreliable...7

Administrative procedure is too conplicated 8
Subrmitted application and waiting for connection_ 9
Conpany refiised to cormect the household 10
Other, .55

None...0

Srrall part ofthe businesses...1

Half ofthe businesses .2

Most ofthe businesses.. 3

All businesses_. 4

Yes...1
No...2->skipto D17
Jarmary__a
February.. b
March. . ¢
April_d
May...e
June..
July..g
August..h
Septenber.. i
October _j
Novemrber._k
December .1
r

Yes...1
Ne...2

Yes
No
If'no’in D17 and D18 > skip to D20
r

Yes...1
No....2




25

7

2

31

32

33

35

‘What are the two most serious problens this
conrunity experiences with the grid
electricity?

[Over the past 3 years /Since the commmity
first got access to the grid], has it gotten easier
or harder for new households to conmect to
the grid, oris the situation about the same?

[Over the past 5 years /Since the commmity
first got access to the grid], has it gotten
cheaper or more expensive to connect to the
grid, oris the price about the same?

14

[Over the past 3 years /Since the compumity
first got access to the gnd], has there been

Multiple responses possible.

Up to two answers

Multiple responses possible. Two
answers

IfD1m(1.2) then continue with D27-D30
[

Ifno paynent necessary,
choose option 1

r

A brown-out is an intentional

Ifthe commumity has had access 3
years or nore (D8 »=3) Ask [Over
the past 5 years]

Ifthe commumity has had grid
access less than 5 years (D8<5) ask
[Since the community first got
access to the grid]

"Tfthe commumity has had access 5
years or more (D8 3=5) Ask [Over
the past § years]

Tfthe communiity has had grid
access less than 5 years (D8<5) ask
(Since the commumity first got
access to the grid]

"Tfthe conmrunity has had access 5
years or more (D8 >=5) Ask [Over
the past 3 years]

Ifthe commumity has had grid

less or more black-oust or brown-outs in your orumintentional drop or peakin access less than 3 years (D8<3) ask

commumnity, oris the frequencie about the
same?

[Over the past 3 years /Since the commumity
first got access to the grid], has the price of
using electricity becore higher or lower, oris
the price about the same?

[Over the past 5 years /Since the community
first got access to the gnd], is there electricity
available for more orless hours at night, oris
the hours of electricity supply at night about
the same?

[Over the past 5 years /Since the community
fist got access to the grid], has the repair and
maintenance service fromthe provider gotten
worse or better, ot has it stayed the same?

Do any households own a solar home
systemsolar lighting in this commmity?

I it just a few households oris it nany
households that use solar systens/solar
lighting systens in this commmity?

Can you buy or lease a solar home
systems /solar lighting systemin this area?

Are there any shared solar‘electricity driven
imgation systens used by fanmers in this
commmmnity?

Are there any shared solar/electric water
punps in this conmamity for drinking water?

Energy development project

voltage in an electrical power

supply system

Multiple responses possible

(Since the commumity first got
access to the gnd]

"Tfthe conmmunity has had access 3
wears or more (D8 >=3) Ask [Over
the past 3 years]

Ifthe corrmumity has had grid
access less than 5 years (D8<5) ask
(Since the commmity first got
access to the grid]

"Ifthe compnity has had access 3
ears ormore (D8 >=5) Ask [Over
the past 5 years]

Ifthe commumity has had grid
access less than 3 years (D8<5) ask
(Since the commumity first got
access to the grid]

"Ifthe cormunity has had access 5
ears ormore (D8 3=5) Ask [Over
the past 5 years]

Tfthe community has had grid
access less than 5 years (DE<5) ask
(Since the commmity first got
access to the grid]

Multiple responses possible

IF A6a=1 (URBAN) SKIP TO Question D35

Supply/shortage/not enough howrs of electricity..a
Lowhigh voltage problens ofvaltage fiuctuations b
unpredictable internuptions _c

unexpectedly high bills _d

too expensive...e

do not trust the supplier

cannot power large appliances__g
nEinteinance/service problens_h

unpredicactable bille..i

other..q

no problens._x

Easier...1
About the same__ 2
Harder.. 3

No payment then, no payment no . 1
Cheaper..2

About the same.. 3

More expensive._ 4

Less black outs and brown outs...1
Stayed the same..2
More black outs and brown outs..3

Tower 1
About the same 2
Higher 3

Less hours...1
Stayed the same...2
More hours.. 3

Worse...1

Stayed the same..2
Better 3

Yes...1

No...2 —= Skip to D34

Just a few households .1

Many households.. 2

Purchase fomshops...a

Purchase/lease fromprivate conpanies. b
Purchase/lease fromNGOs._ ¢

Free.d

Other,..q

Yes...1
No.2
Yes...1

Has any ofthe following programs been inplemented in the conmmity in the last 5 years?

Power lines progrant Construction,
nmintenance or rehabilitation

Solar based community mini-grid program

Off grid energy distribution program for
individual households, = g solar lantems,
solar home systens, electric generator

Other developrent programrelated to power
supply

Solar imigation program for famers

Devices using solar power can
be used even by renote
households with no access to
the grid Tt uses solar power
and dependent on the capacity
ofthe systemit can power
everything froma single light
up to appliances bike a radio
fan, TV etc.

Devices using solar power can
be used even by renote
households with no access to
the grid. It uses solar power
and dependent on the capacity
ofthe systemit can power
everything froma single light
up to appliances like a radio
fan, TV etc.
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F

Infrastructure

Now we would like to know more about the access to the community and to various service infrastructures that are available in this commumity

s the commmunity accessible by motor vehicle
(car or truck) during the dry season?

Yes, by pavedroad...1

! Yes, by unpaved/gravel'dirt road.. .2
No..3
Is the community accessible by motor vehicle Yesbypavednoad.. 1
2 . ¥ mner Yes, by unpaved/gravel/dirt road 2
{cax or truck) during the rainy season? No 3
: "Yes...1
Is there a bus connection in the comrmunity? No...2
THUMItY N 3 town/city
4 ‘What is the distance in kilometers fromthe distance ut
commumity to the nearest town/city? 7. Enumerator nay fill in. Kilonetres
3 What is the distance in kilometers fromthe
commumity to the district center? Kilometres MaxF4 Kilometres
6 .
‘What is the distance m kiloneters fromthe
commumity to the nearest bank branch? Kilometres
7 What is the distance in kilometers fromthe
commumity to the nearest microfinance commumity Kilometres
institution? km Donit know (88)
T Yes_ everywhere in the commumity 1
Yes, most parts ofthe conmumity..2
8 Can amobile phone get a working signal in the Yes, half ofthe commmity..3
commumity? Yes, only a few parts ofthe commumnity..4
Read options aloud No, nowhere in the conrmunity...3
We would now like to know about the presence of mmrkets_educational institutions and health services in this conmumity.
9 a b c d
Categories [SERVICE Are there any [SERVICE] in ‘What is the distance to the nearest |Do at least one ofthese [SERVICE] have access to Did this service exist in the
this conmumty? facility ofthis type? —>slap to d electricity? conmumity five years ago?
[SERVICE]
1 Yes...1 Yes...1 Yes...1
Pemmnent nmarket No...2 lm No....2 -2
R Yes 1 Yes...1 1
- Weekly or fortnight nurket No...2 Lkr_n 2 2
3 Yes...l-2¢ 1 -1
Local market No...2 km 2 2
3 Yes .1 A A
Pre-prinary school / Kindergarten No...2 ka_n 2 2
- Yes . _1-=c 1
® [Py school No.._2 km 2
6 Yes.... -1
Secondary schoolhigh school No...2 km 2
R Yes..1 1
' TVET (technical and vocational education and|No....2 Lkr_n 2
g Yes...l-2¢ el
Private clinic No...2 km 2
9 Yes.... .
Governirent clinic/Public Health Center No...2 km -2
10 Yes . _1-=c Yes .1
Dispensary or phammcy No. .2 km No...2
1 Yes Yes...1
Hospital No km No....2
G Business
We would now like to know about the presence of different types ofbusinesses and services in this conrmnity. We would like to know both about the situation today and 3
years ago.
Ttis the ty d in, not if the exact same busin
1 MANUFACTURING—MAKING GOODS a b
Categories Azc there any [Business Weas there any [Business type]in
Business Types types] in this commmity? the conrmunity 3 years ago?
1 Yes...1
Tailor, shoe manufacturer or shoe repair No
5 1
- Baker or business making baked goods 2
3 business nuking Coffee, tea, sugar, o, dry Yes...1
fruits and other processed foods No....2
4 business of mmking Handcrafts
’ business ofnuking Fumiture
¢ business of rmking Metal Products
! business ofneking Household krens
8 business ofnuking Tools and Istruments
9
business ofneking Bricks
10 Yes .1 1
business of doing Other Manufacturing No....2 No....2
Are there any [business type] | Was there any [businesse type] in
SERVICES—SELLING GOODS in this commumity? the conrmunity 3 years ago?
1 business of Selling food or Groceres (street  |Yes...1
food sellers, restaurants) No....2
2 business of Selling clothing or household Yes....1 Yes....l
itens No...2 No...2

114



13 business of Selling conputer or phone Yes .1 Yes. .1
services No....2 No....2
14 Yes. .1 Yes. .1
business of Selling other goods No....2 No....2
15 Yes. .1 Yes. .1
- business of providing Transport No....2 No...2
16 Yes. .1 Yes. .1
providing Cleaning and washing 2 2
17 1 1
Hairdressers or barber shops 2 2
12 Doctor, lawyer, accountant, or other Yes....1 Yes....1
professional services MNo....2 No....2
19 business Selling or giving service to Solar Yes .1 Yes. .1
Home SystenE or Solar Lighting Systens No....2 No....2
20 Yes .1 Yes. .1
B business providing Construction work No....2 No....2
21 Yes. .1 Yes. .1
B Grain or oil mill No....2 No....2
. Yes. .1 Yes. .1
- Intemet or TV café 2 2
23 1 1
Festaurant, tea or coffee shop 2 2
24 Yes.. .1 Yes. .1
- Mobile phone charging or repairing service MNo....2 MNao....2
I I Cookstoves
Now we would like to know what kind of cookstoves that are used in this conmmumity.
3-stone stove...1
1 1 What is the most commmon type of cookstove Charcoal stove.. 2
people use in this commumity? Other stoves for firewood or other solid fiiel . 3
Read options aloud ifnesded Stoves for other type ofenergy. 4
Aninproved cooking stove can reduce the fiel consunption significantly. It can also reduce the smoke. Possibly, the cooking tine per meal will be shortened since firspower
ofthis cookstove is stronger than the traditional cookstave. We would now like to knowifsuch ovens are being used in this commmity
Do any ofthe households in this commmity T
I 2 use improved cookstoves using firewood Yes. .1
dung, twigs, rice husks orleaves? No...2
| ; Do any ofthe households in this cormumity "Yes..1
use inproved cookstoves using charcoal? No....2
Do any ofthe households in this conmumity r
I 4 use inproved cookstoves using pellets or Yes...1
briquettes? exanple pictur No....2
Do any ofthe households in this conmumity T
I 5 use stoves with LPG, biogass, electrical stove Yes...1
or solar cooker? sanple pictures No..2
1 6 Llfnl:]::sslble t:::uy an inproved cookstove in ;ZS 7'21_;75}\]_}”015
o xarrple pictures Don't know ...88 -> skip to I8
Within village...1
1 - ‘Where is the closest location to buy an Inneighbouring village...2
: mproved cockstove in this conpumity? Closest permnent market..3
District centre . 4
. . Are there prograns that distribute inproved "Yes...1
cookstoves in this conmumity? No...2
1 a Are there prograns that canpaign for the Yes...1
awareness ofhealth risks of cookstoves? No....2
J J Street lighting
Now we would like to know whether there are any commumity street lights, secunity lights or private lights outside businesses or private homes.
Does your conmmmity have any formofpublic Yes, public street lights __1
I 1 street lights or other kinds of outdoor lights Yes, outdoor lights/security lights . 2
e.g. private security light? Multiple No....3 -7 end page
None/ hardly any...1
2
To what extentis your community covered by Minor Part..2
J 2 street lighting/ securty lights? ’ Partidly.. 3
Lo the Largely.. 4
Read options alond Entirely__ 5
GP GP Global pandemic
r
This last section presents a few questions related to the global pandemic and period of closed schools fromMarch 2020
The other sections ofthis commmity questionnaire inchide a nurher of questions on livelhood and econormic situation as well as living conditions today and 3 years ago
This would allow us to estimate the change during these years for commmities with long termaccess to energy versus only short tenmaccess or still no access to energy.
‘We would like to ask you whether the situation for people in this commmity has changed over the last vear fromMarch 2020 up to today.
"Have the job-apportunities in this commmumnity
& 1 increased, remained the same or decreased Increased...1
over the last year fromMarch 2020 up to Rermined the same . 2
today? Decreased.. 3
"Have the business-opportunities in this
@ N community increased, remmined the same or Increased...1
- decreased over the last year fromMarch 2020 Remmined the same.. 2
up to today? Decreased.. 3
Have the market acess in this commumity
& 3 increased, rermained the same or decreased Iereased...1
over the last year fromMarch 2020 up to Rermined the same . 2
today? Decreased.. 3
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