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Foreword

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

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

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

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

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

Honorable Doto Biteko (MP)

Deputy Prime Minister and Minister of Energy
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Definition of Key Terms

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

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

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

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

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

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

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

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

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

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

Power capacity:

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

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

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

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

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

Region - The 26 official regions in Mainland Tanzania

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

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

Xiv



Executive Summary

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

Access to Electricity

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

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

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

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

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

1 SDG TARGET 7.1 By 2030, ensure universal access to affordable, reliable and modern energy services

INDICATOR 7.1.1 Proportion of population with access to electricity. In meta-data: Access rates are only considered if the primary
source of lighting is the local electricity provider, solar systems, mini-grids and stand-alone systems. Light on average for at least 4
hours per day and 1 hour at night.

INDICATOR 7.1.2 Proportion of population with primary reliance on clean fuels and technology

Clean is defined by the emission rate targets and specific fuel recommendations and in some circumstances by adopting advanced
combustion cook stoves.
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The report also gives a detailed picture on households access to electricity regarding
capacity, availability, reliability, quality, affordability, and legality of electricity, as well
as health and safety. This multi-dimensional approach identifies two main next
challenges in Mainland Tanzania. The first challenge is ensuring availability and
reliability of access to electricity for households with grid by ensuring the capacity of
power delivery and improved maintenance of the grid-net. The second challenge is to
identify the barriers for solar power in remote areas.

Cooking solutions

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

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

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

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

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

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

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

Introduction

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

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

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

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

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

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

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

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

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

iv.  Developed capacity of the National Bureau of Statistics and Energy Sector
institutions to measure the development in access, connectivity/availability and
impact in the years to come.



The sample for the IASES in Mainland Tanzania is a two-stage sample, comprising
urban and rural areas in each region of Mainland Tanzania. At the first stage the
enumeration areas (EAs) are selected within each domain by random systematic
probability proportional to size (PPS) sampling based upon the number of households
in each EA as registered in the 2012 Population and Housing Census. At the second
stage all households in a given EA are listed and a fixed number of households are
selected by random systematic sampling. The final sample comprised of 2,580 urban
households and 3,984 rural households, making a total of 6,564 households across
Mainland Tanzania was selected. Mobile teams travelled to all regions to list all
households in the selected areas and interview the sampled households from December
2021 to March 2022. Tablets with electronic questionnaires and maps were used during
the data collection. More on sampling and data collection can be found in Appendix A:
Technical notes.



Chapter Two

Access and Connection to Electricity - Overall Measures

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

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

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

21 Households connected to electricity

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

Households Connected to Electricity

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

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

2 SDG TARGET 7.1 By 2030, ensure universal access to affordable, reliable and modern energy services

INDICATOR 7.1.1 Proportion of population with access to electricity. In meta-data: Access rates are only considered if the primary
source of lighting is the local electricity provider, solar systems, mini-grids and stand-alone systems. Light on average for at least 4
hours per day and 1 hour at night.

INDICATOR 7.1.2 Proportion of population with primary reliance on clean fuels and technology

Clean is defined by the emission rate targets and specific fuel recommendations and in some circumstances by adopting advanced
combustion cook stoves.
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Table2.1 Percentage of Households Connected to Electricity, Mainland Tanzania

2016/17 2019/20 2021/22
Area (EAUSS I)* (EAUSS T1)* (TASES)**
Mainland Tanzania 32.8 39.9 45.8

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

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

Figure 2.1 Percentage of Households Connected to Electricity (REA definition) by Area,
Mainland Tanzania, IASES 2021/22
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The percentage of households connected to electricity is higher in urban than in rural
areas and is highest in Dar es Salaam region where almost nine out of ten households
are connected to electricity whereas seven out of ten are connected in other urban areas,
and about four in ten are connected in rural areas (Figure 2.1).



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




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

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

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

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

2.3 Community access to an electrical grid/ electricity

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

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

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

Figure 2.4 Percentage of Households Living in Communities with Access to Electricity by Area,
Mainland Tanzania, IASES 2021/22
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Connectivity is high in regions. In most regions, more than half of the households live
in communities (villages, hamlets, and mitaa) connected to electricity. In the five
regions of Ruvuma, Singida, Tabora, Kigoma and Shinyanga less than half of the
households live in communities with some access to electricity.

Figure 2.5 Percentage of Households Living in Communities with Access to Electricity by Region,
Mainland Tanzania, IASES 2021/22
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2.4 Access to electricity in neighbour community

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

Potential sources of electricity in the neighbourhood community are included:

e Grid or mini-grid in community

e Any other electricity source in community such as pico-generator, generator or
community solar systems

e Grid in neighbouring community

e Other electricity source for charging in neighbouring community

Figure 2.6 Percentage of Communities with Access to Electricity by Area and Type of Access,
Mainland Tanzania, IASES 2021/22
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As many as 95 percent of the communities have either grid, mini-grid or other
electricity source in the community. This shows that the widespread access to electricity
in Mainland Tanzania comes from a range of options. In the following paragraphs we
look into access across sources and quality of this access.

2.5 Sustainable Development Goal 7 (SDG?)

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

3SDG TARGET 7.1

By 2030, ensure universal access to affordable, reliable and modern energy services INDICATOR 7.1.1

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

Figure 2.7 Percentage of Households with Access to Electricity as Defined by SDG7 by Area,
Mainland Tanzania, IASES 2021/22
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Figure 2.7 shows that, a little more than half of households in Mainland Tanzania access
electricity in various forms. The share is particularly high in Dar es Salaam and other
urban areas. In rural areas, however, only 41 percent of households have access to
power.

In Mainland Tanzania, there is a significant variation in accessing electricity at regional
level. While more than 80 percent of households in Dar es Salaam have access to
electricity as per SDG7 definition, the percentage is between 40 and 60 for most of the
other regions. Simiyu and Manyara regions have the lowest access rates with less than a
quarter of households accessing electricity (Figure 2.8).



Figure 2.8 Percentage of Households with Access to Electricity as Defined by SDG7 by Region,

Mainland Tanzania, IASES 2021/22
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2.6 Main source of electricity

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

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

Figure 2.9 Percentage of Households by Area and Main Source of Electricity, Mainland Tanzania,
IASES 2021/22
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Chapter Three
Tier Access to Electricity in Households

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

Table 3.1 Multi-Tier Framework for Measuring Access to Electricity*
ATTRIBUTE TIER 1 TIER 2 TIER 3 TIER 4
Capacity Power Atleast 3W | Atleast 50 W Atleast200 W | Atleast 800 W
capacity At least Atleast 200 Wh | Atleast1 kWh | Atleast 3.4
ratings (W or 12 Wh kWh
daily Wh)
Services Lighting of | Electrical
1,000 Imhr lighting, air
per day circulation,
television, and
phone charging
are possible
Availability | Daily At least 4 hours Atleast 8 hours | Atleast 16
Availability hours
Evening Atleast 1 Atleast 2 hours | Atleast 3 hours
Availability hour
Reliability Not applicable | Not More than 14 disruptions per At most 14
applicable | week disruptions per
week or At
most 3
disruptions per
week with total
duration of
more than 2
hours”
Quality Not applicable | Not Household experiences voltage
applicable | problems that damage appliances
Affordability Not applicable | Not Costof a
for overall applicable |standard
Tiers, butasa |foroverall |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.
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Access to electricity which is measured by the tier dimensions includes: capacity,
availability (duration), reliability, quality, affordability, legality, health and safety.
Households have been classified into tiers for each dimension, and overall tier is
calculated based on the lowest of all the tiers.

3.1 Tier dimensions of access to electricity

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

3.1.1 Capacity

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

3.1.1.1 Grid capacity

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

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

Table 3.2 Percentage of Households by Access to Energy (AE) Tier Grid Capacity, Mainland
Tanzania, IASES 2021/22

ATTRIBUTE TIER 1 TIER 2 TIER 3 TIER 4
Tier in Grid Connection:

percent of N=3.813 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 in a 12V battery as 2100Wh / 12V = 175 Ah. We may expect a loss of up to 30
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percent in charging a battery fully. In 10 sunny days, a 170Ah battery (common capacity)
may be fully charged.

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

Table 3.3 Percentage of Households by Access to Energy (AE) Tier Solar Cell Capacity,
Mainland Tanzania, IASES 2021/22

ATTRIBUTE TIER 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 households in Mainland
Tanzania 2,397 have access to electricity by solar panel and/or battery. Of the
households getting electricity through solar panel/battery, 92 percent are in tier 1, 8
percent in tier 2 and less than 1 percent are in tier 3 (Table 3.5).

Table 3.5 Percentage of Households by AE Tier Solar Cell and Battery Capacity, Mainland
Tanzania, IASES 2021/22

ATTRIBUTE TIER 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
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3.1.1.3 Generator capacity

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

Table 3.6 Percentage of Households by Tier Aggregate Capacity in W, Mainland Tanzania,

TASES 2021/22
ATTRIBUTE TIER 1 TIER 2 TIER 3 TIER 4
Tier in Aggregate Capacity:
percent of N=4.000 mill. 0 0 0 0 0
households

3114 Rechargeable battery capacity

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

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

Table 3.7 Percentage of Households by Area and AE Tier Battery Capacity in Wh, Mainland
Tanzania, IASES 2021/22

ATTRIBUTE TIER 0 TIER 1 TIER 2 TIER 3 TIER 4 -
Tier in Battery Capacity:

percent of Mainland Tanzania 0 82 18 0 0 0
N=49,000 households

Dar es Salaam 0 0 0

Other urban 0 88 12

Rural 0 81 19

Table 3.8 Percentage of Households by AE Tier Solar Lantern Capacity in Wh, Mainland
Tanzania, IASES 2021/22

ATTRIBUTE TIER 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

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

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

Table 3.9 Percentage of Households by AE Tier Service Capacity if no other capacity in Wh,
Mainland Tanzania, IASES 2021/22

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

Table 3.10 Percentage of Households by AE Tier Peak Capacity in Wh, Mainland Tanzania,
IASES 2021/22

ATTRIBUTE TIER 0 TIER 1 TIER 2 TIER 3 TIER 4

Tier in Access to electricity - capacity
from any source: percent N=12.845 42 26 3 0 0
mill. households

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

3.1.2 Availability

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

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

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

ATTRIBUTE TIER 0 TIER 1 | TIER 2 TIER 3 TIER 4
Daily Less than At least At least
Availability S Atleast 4 hours 8 hours 16 hours

Evening Less than 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

Dar es Salaam

Other urban » 13 29

Rural 2 1 50

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

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

3.1.3 Reliability

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

Reliability of electricity from grid is clearly a problem. A substantial share of
households has disruption of the energy supply like every second day or at least 2
hours per week. Accordingly, they are placed in Tier 3.
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Table 3.12 Percentage of Households by Area and Access to Electricity in Tiers - Reliability,
Mainland Tanzania, IASES 2021/22

TIER 0 TIER 1 TIER 2 TIER 3
I . More than 14 disruptions per
Reliability Not applicable week
Tiers in percent of 3,813
mill. household§ 0 %
connected to Grid:
Mainland Tanzania
26
26
24

314 Quality

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

Table 3.13 Percent of Households by AE Tier Reliability if Access to Grid by Area, Mainland
Tanzania, IASES 2021/22

TIER O TIER 1 TIER 2 TIER 3

Household experiences voltage
problems that damage appliances

Quality Not applicable

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

Mainland Tanzania

15

17

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. This is close to the limit for cheap tariff in
Tanzania. As long a household consumes less than 75 kWh in a three months period the
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tariff will be modest. If the consumption increases above this amount, the tariff will
triple.

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

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

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

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

TIER 0 TIER 1 TIER 2 TIER 3 TIER 4

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

Affordability income
Percent of 12.835 mill.
Households: 42
Mainland Tanzania

Dar es Salaam 19
Other urban 32
Rural 49

Table 3.15 Percentage of Households by Area and Access to Electricity in Tiers - Affordability by
Area, Households Connected to Grid, Mainland Tanzania, IASES 2021/22

TIER 0 TIER 1 TIER 2 TIER 3

Household experiences voltage
problems that damage appliances

TIER 4

Quality Not applicable

Tiers in Percent of
3.813 mill.

households 0 17
connected to Grid:

Mainland Tanzania

15

17

20

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

3.1.6 Legality

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

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

Table 3.16 Percentage of Households with Access to Grid by Access to Electricity in Tiers -
Legality, Mainland Tanzania, IASES 2021/22

ATTRIBUTE TIER O 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
instalment or repair may lead to an injury. Such injuries are not common, but 0.5
percent of the households reported some serious accidents. These households are
placed in tier 3.

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

ATTRIBUTE TIER 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
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3.2 Summarizing the 7 dimensions of access to electricity

Table 3.18 Percentage of Households by Access to Electricity in Tiers - 7 Dimensions, Mainland
Tanzania, IASES 2021/22

ATTRIBUTE TIER 2

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

Availability Availability during day and night 10

Reliability Disruptions 26

Quality Voltage problems 17

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

Legality Payment registered 9

Health & Accidents 1

Safety

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

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

Table 3.19 Percentage of 12.796 million Households Overall Access to Electricity in Tiers split in 7
Dimensions, Mainland Tanzania, IASES 2021/22

DIMENSION TIER1 | TIER2
Capacity Power capacity ratings 26 3
(W or daily Wh) including
service used
Availability Availability during day
and night 2 10
Reliability Disruptions
Quality Voltage problems 75
Affordability <or > 5 of income (total 42
consumption as proxy)
Legality Payment registered 73
Health & Safety | Accidents
Overall Access N=12.796 mill. 11
to electricity
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Figure 3.1 Percentage of Households by Area and Overall Access to Electricity in Tiers, Mainland
Tanzania, IASES 2021/22
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Figure 3.2 Percentage of Persons by Area and Overall Access to Electricity in Tiers, Mainland
Tanzania, IASES 2021/22
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Figure 3.3 Percentage of Households by Region and Overall Access to Electricity in Tiers,
Mainland Tanzania, IASES 2021/22
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Figure 3.4 Percentage of Persons by Region and Overall Access to Electricity in Tiers, Mainland
Tanzania, IASES 2021/22
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In order to show the tier distribution by a readable map, we have collapsed Tier 2 to 5
in one group and presented the share of households in each region in a map, shown in
Figure 3.5.

Figure 3.5 Percentage of Households with Overall Access to Electricity in Tiers 2-5 by Region,
Mainland Tanzania, IASES 2021/22
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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 were connected
to the grid compared to 82 percent of the female-headed households. A similar situation
was expected at tier level, but at tier level it extended to Rural Areas. In Dar es Salaam
67 percent of male-headed households are in tiers 3 to 5 compared to only 57 percent of
female-headed households. In Rural Areas 65 percent of the female-headed households
are in tier 0, but only 56 percent of male-headed households. In the Other Urban Areas,
there are only small differences between female and male-headed households.
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Table 3.20 Percentage of Households by Area, Sex of Household Head and Access to Electricity
Tiers 0-5, Mainland Tanzania, IASES 2021/22

Area sex of household 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 8]
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

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

Figure 3.6 Percentage of Households by Educational Level of Household Head and Access to
Electricity in Tiers 0-5, Mainland Tanzania, IASES 2021/22
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Primary 5-8

Primary 1-4
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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 O 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:

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

e 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

28



available at both small cheap solar lanterns with limited energy supply and
larger devices based upon separate or combined solar panels and batteries.
Today solar power is an important source of electricity even for an average
income household, particularly in rural areas. Due to relatively low capacity for
many devices, households with solar power do not reach high tiers.

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

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

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

Access to Modern Cooking Solutions

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

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

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

Traditional three stone fireplace LPG- stove

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

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

The cooking solutions in Tanzania are presented in three steps:

e First, an overview of fuel and main types of cooking ovens.

e Second, a comprehensive list of the main cooking ovens used.

e Third, a more detailed presentation on emissions and efficiency of the main
cooking ovens used by a range of households.
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41 An overview of fuel and main types of cooking ovens
41.1 Fuel and stove types used for cooking

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

Figure 4.1 Percentage of Households by Area and Main Cooking Stove by Type of Fuel and
Efficiency, Mainland Tanzania, IASES 2021/22

Mainland Tanzania | —
Rera | i
Other urban _ _
Dar es salaam [ e
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4.1.2 Stoves used for cooking by female and male headed households

When we compare findings from the same areas in Mainland Tanzania, between male
and female-headed households, we find small differences in Dar es Salaam and rural
areas but about the same in other urban areas. In Dar es Salaam the percentage of
female-headed households using improved charcoal burners is 50 percent and for male-
headed households is 56 percent. On the other hand, the percentage of female-headed
households using other types of improved stoves is larger than that of male-headed
households. In rural areas, the use of three-stone firewood stoves is more common for
female-headed (84 percent) than male-headed households (80 percent).
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Table4.1 Percentage of Households by Area, Sex of Household Head and Main Cooking Stove
by Type of Fuel, Mainland Tanzania, IASES 2021/22

Three- Basid
stone charcoall
firewood burner| Totall
Male 0 100
Dar es Salaam Female 0 100,
Total 0 100
Male 2 100
Other urban Female 3] 100,
Total 2 100
Male 0 100
Rural Female 1 100,
Total 1 100

4.2 Typology of the main cooking ovens used

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

Table 4.2 Detailed Description of Draft Cooking Stove Typology

Three-stone, tripod, flat mud ring 0]

Conventional improved cooking solutions (ICS)* (closed oven with separate openings for

firewood etc. and pots) 1
. . ICS with Chimney (as conventional ICS plus chimney), rocket stove with conventional
[Firewood, dung, twigs and X K N
imaterial 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) 1
Conventional ICS (closed oven with separate chambers and openings for charcoal and

Charcoal pots) 2
IAdvanced insulation charcoal stoves, kerosene oven 3

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

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

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

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

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

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

The list of cooking ovens is presented in photos and classified by fuel, efficiency, and
tier.
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Chapter Five

Multi-Tier Framework for Cooking Solutions

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

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

Table5.1 Multi-Tier Framework for Cooking Solutions

DIMENSION TIERO TIER 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

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

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

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

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

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

This adapted version is used as matrix also for this survey.
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Table 5.2

Exposure

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

Emission: Fuel

TIER 1

TIER 2

TIER 3

TIER 4

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

Biogas, ethanol,
high quality
processed biomass
pellets or

briquettes
Emission: Stove Conventiona | ICS+ Rocket stove Rocket stove with
Design lor 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 than5 | 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 than6 |Less than 4.5 Less than 3 hours
hours hours hours
Cookstove ISO’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 Lessthan7 | 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
Availability

Primary fuel available less than 80 days of the year

Primary fuel is
readily available 80
days of the year
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5.2 Cooking solution dimensions

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

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

e Cooking Exposure

e Cooking Efficiency

e Cooking Convenience
e Cooking Safety

e Cooking Affordability
e Cooking Availability
e Cooking Solution

5.2.1 Cooking exposure

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

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

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

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

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

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

5.2.1.1 Emissions due to fuel

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

Figure 5.1 Percentage of Households by Area and Level of Fuel Emission, Mainland Tanzania,
TASES 2021/22
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The emissions are high when cooking with solid fuels, like firewood, charcoal, dung or
other solid biomass. Almost all households in rural areas use solid fuels, thus,
potentially exposing people to unhealthy fumes. The question is then whether the
emission can be reduced by using a stove with an improved design.

5.2.1.2  Emission due to the stove design

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

Three-stone, tripod, flat mud ring, and traditional charcoal stoves are allocated to tier 0.
Conventional or old ICS with no chimney are classified to tier 1. ICS with chimney,
rocket stove with conventional material for insulation are allocated to tier 2. Rocket
stove with high insulation, rocket stove with chimney (not well sealed) are in tier 3,
while rocket stove with chimney (well-sealed), rocket stove gasifier, and batch feed
gasifier are allocated to tier 4.

39



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

Mainland Tanzania

Rural

Other urban

Dar es Salaam

0 10 20 30 40 50 60 70 80 90 100
Percent
B Traditional design B Improved design Improved design with chimney
Design w chimney and insulation M Gasifier & sealed design (<0.1%) W No emission stove

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

5.2.1.3 Overall emission
The overall emission is given by the highest level of emission due to type of fuel and

oven. Even if solid fuel is at tier 3 level, stove design may bring the households to lower
tiers.

Figure 5.3 Percentage of Households by Area and Cooking Exposure - Overall Emission Tiers 0-5
Mainland Tanzania, IASES 2021/22

Total

Rural

Other urban

Dar es Salaam

0% 10% 20% 30% 40% 50% 60% 0% 80% 90% 100%

mo 1 2 3 4 m>5

40


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

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 Conventional or | ICS+ chimney, |Rocket stove with | Rocket stove with
Design 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

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

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

5214 Cooking exposure due to volume of the kitchen and ventilation structure
and level

5.2.1.4a Ventilation: Volume of kitchen

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

Figure 5.4 Percentage of Households by Area and Cooking Exposure - Ventilation: Volume of
Kitchen Tiers 0-5, Mainland Tanzania, IASES 2021/22
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The volume of the kitchen is large across the country and follows an opposite pattern of
the stove design and high emission from solid fuel. In rural areas separate kitchen huts
are common.

5.2.1.4b Ventilation: Structure

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

Figure 5.5 Percentage of Households by Area and Cooking Exposure - Ventilation: Structure
Tiers 0-5, Mainland Tanzania, IASES 2021/22
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In Dar es Salaam and other urban areas, there are households that lack proper
ventilation through doors and windows, but in general the quality and ventilation
levels are quite high.

5.2.1.5 Cooking exposure - overall ventilation level

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

Reaching a high tier of overall ventilation level, requires having an acceptable level of
each dimension. However, with the highest level in even one dimension it is possible to
reach a high combined overall ventilation level.




Table5.4 Percentage of Households by Cooking Exposure, Ventilation Attributes and
Ventilation Level Tiers 0-5; Mainland Tanzania, IASES 2021/22
ATTRIBUTE TIER O TIER 1 TIER 2 TIER 3 TIER 4

Ventilation: Less than 5 m® RBY(&TRik:1e8:} More than More than 20 m® More than 40 m®

Volume of kitchen m® 10 m®
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
Overall 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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As the table above shows, the ventilation level is quite high. This is mainly due to
cooking in open air or having a separate open kitchen houses with at least three open
sides.

5.2.1.6 Cooking exposure - direct proxy calculation of ventilation level

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

This information is just a proxy to be used in the following calculation of the overall
ventilation level if either the kitchen volume or kitchen ventilation structure is missing.
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Figure 5.7 Percentage of Households by Area and Cooking Exposure Tiers 0-5 - Ventilation Level,
Mainland Tanzania, IASES 2021/22
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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 oven is used.

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

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

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

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

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

Figure 5.9 Percentage of Households by Area and Cooking Exposure and Emission Tiers 0-5,
Mainland Tanzania, IASES 2021/22
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Table5.5 Percent of Households by Adapted Multi-Tier Framework for Stove Emission and
Cooking Exposure, Mainland Tanzania, IASES 2021/22
TIER 1 TIER 2 | TIER 3

Fuel and Emission: Fuel | Solid fuel
stove
emission Percent 92
Emission: Stove Old type ICS |ICS+ Insulated stove
Design
Percent 6 18 2
Overall emission
Percent 6 18 3
Cooking Ventilation: 5m’< 10 m® < 20 m?® <
exposure Volume Kitchen
Percent 12 18 20
Ventilation: 1 window 1 window | Significant
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 cookstove attributes

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

e Cookstove efficiency

e Convenience

e Safety of Primary cookstove
o Affordability

¢ Fuel availability
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Table 5. 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 Cookstove efficiency

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

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

e Tier 0 - Less than 10%

e Tier1 - More than 10%
e Tier 2 - More than 20%
e Tier 3 - More than 30%
e Tier 4 - More than 40%
e Tier 5 - More than 50%

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

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

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

T T W W = B

Cooking stoves using firewood, dung, twigs and leaves

TRV /Il 111 ICSw/ ceramic 121 Rocket stove

fire chamber

Tier 0 Tier 1 Conventional Tier 2

Three-stone, tripod ICS (closed oven with | ICS with Chimney (as
separate openings for | conventional ICS plus
firewood etc and pots) | chimney), rocket stove
with conventional
material for insulation

Cooking stoves using charcoal

201 Trad. charcoal 211 Charcoal stove, 221 Ceramic lined

stove-Open air Old ICS Opening for charcoal ICS
air may be closed
Tier 0 Tier 1 Tier 2
Traditional charcoal Old generation ICS Conventional ICS
stoves (with open chamber (closed oven with
for charcoal) separate chambers

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

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

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

Figure 5.10 Percentage of Households by Area and Cookstove Efficiency Tiers 0-5 , Mainland
Tanzania, IASES 2021/22

Mainland Tanzania

Other urban

Dar es Salaam

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

mo .1 2 .3 m4 u5

49




Figure 5.11 Percentage of Households by Region and Cookstove Efficiency Tier 0-5, Mainland
Tanzania, IASES 2021/22
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As the figures tell, the cookstove efficiency in urban and rural areas are very different
stories.
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In rural areas the cookstove efficiency is extremely low. About 85 percent or 5 out of 6
households use a cookstove with efficiency of below 10 percent. If the households had
the capacity to build an improved firewood cookstove they would improve the
efficiency up to 30-40 percent and hence reduce the resources for collecting or buying
firewood to one third. The question of who bears the burden of the firewood collection
will come later, but it is often women and children. The low efficiency may also
contribute to deforestation as the need of firewood is high with cook stoves with low
efficiency. Lighting a fire might however not only serve the purpose of cooking, but
also keeping warm. This purpose is not part of Tiers-calculation, but can be said to add
to the efficiency of using firewood for cooking.

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

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

Table5.7 Percentage of Households by Cookstove Efficiency Tiers 0-5, Mainland Tanzania,
TASES 2021/22

TIER 1 TIER 2 TIER 3 TIER 4
More than More than More than More than
10 20 30 40

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

Percent

6 18 2 0

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

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

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

5.3.2.1 Convenience - Stove-preparation time

Stove preparation time is the average time household members spend preparing the
stove and fuel for each meal.
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Table 5.8 Percentage of Households by Convenience - Fuel and Stove-Preparation Time Tiers 0-
5, Mainland Tanzania, IASES 2021/22

TIER 1 TIER 2 TIER 3 TIER 4

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 11

Percent

Figure 5.12 Percentage of Households by Area and Convenience - Fuel and Stove-preparation time
Tiers 0-5, Mainland Tanzania, IASES 2021/22

Mainland Tanzania

Rural

Other urban

Dar es Salaam

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

5.3.3 Safety of Primary Cookstove

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

Table5.9 Percentage of Households by Safety of Primary Cookstove Tiers 0-5, Mainland
Tanzania, IASES 2021/22

Safety of Primary Cookstove Serious accidents over the past 12 months

TIER 4

Percent 4

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

5.3.4 Affordability

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

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

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

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

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

Oven Type of fuel Median price in TZS per year
101 - 141 Firewood 138,257

201 - 231, 241 Charcoal 182,500

233 Kerosene, ethanol 182,500

331-341 Coal, briquettes *

451 Biogas *

452 LPG, gas 175,200

461 Electric *

471 Solar 0

*Too few prices for calculation

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

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

This cost is considered affordable if within 5 percent of the households total income.
The proxy indicator of total consumption expenses is used to estimate income.
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Table 5.11 Percentage of Households by Area and Fuel Affordability at Fixed Cost Level Tiers 0-5,
Mainland Tanzania, IASES 2021/22

TIER 4

ATTRIBUTE - TIER 1 TIER 2 TIER 3

Affordability iz\;zleiizfdciosctooli Zooking solution (fuel) more than 5 percent of
Mainland Tanzania 18
Dar es Salaam 32
Other urban 35
Rural 10

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

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

5.3.5 Fuel Availability

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

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

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

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

2021/22*7
TIER1 | TIER2 | TIER3 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

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

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

5.4 Overall access to household cooking solutions

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

Figure 5.13 Percentage of Households by Area and Cooking Solution Tiers 0-5, Mainland
Tanzania, IASES 2021/22
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When the 6 dimensions are combined, the tier level for the cookstove efficiency guides
the overall cooking solution tiers in rural areas.

However, in Dar es Salaam and other urban areas, however, a significant share of the
households move down one or more tiers because of relatively poor cookstove
efficiency.




Figure 5.14 Percentage of Households by Region Cooking Solution Tier 0-5 , Mainland Tanzania,
IASES 2021/22
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Figure 5.15 Percentage of Persons by Area and Cooking Solution Tiers 0-5 , Mainland Tanzania,
IASES 2021/22
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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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Concerning cooking efficiency, the summed up overall cooking solution underscores
two main points.

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

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

Figure 5.17 Percentage of Households with Improved Cooking Stoves, Tiers 1-5 by Region,
Mainland Tanzania, IASES 2021/22
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As for cookstove efficiency, the situation in Dar es Salaam is another story. The mean
Tiers are 2 for both dimensions. But it may obviously give a proper return to use some
additional resources when acquiring a new oven and ensure an oven with high
insulation in the fire chamber or a chimney.

The situation in other urban areas is a mixture of the situation in rural areas and in Dar
es Salaam. Some households have additional problems with the cooking solution and
end up at Tier 0. In this case the possible benefits of moving to modern improved
cookstoves would be even larger. May be a special effort in urban areas outside Dar es
Salaam would give the best return addressing the SDG 7 goal with less deforestation,
reduced the time-burden on women collecting firewood and reduced costs for families
buying charcoal.
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Table 5.13 Percentage of Households
Tanzania, IASES 2021/22

and Persons

by Cooking Solution Tiers 0-5, Mainland

TIER 1 TIER 2 TIER 3
Cooking Emission | Percent 21 11 9
Exposure
Cookstove ISO’s Vol. 10< 20< 30 <
Efficiency Performance Targets 6 18 2
(TBC), Percent
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
Overall cooking Households, Percent 12 13 5 1
solution
Overall 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 only
small differences were found between male and female-headed households in Dar es
Salaam and in the rural areas but about the same in other urban areas. When for overall
cooking solution, households are cross tabulated by area, sex of household head, and
tier 0-5, a similar pattern is found. In Dar es Salaam 40 percent of the female headed
households are in tier 3 to 5 compared to 35 percent of the male headed households. For
the rural areas the observed differences are small and not significant. In the other urban

areas, the situation seems to be more or less the same for male and female-headed
households.

Table 5.14 Percentage of Households by Area, Sex of Household Head and Cooking Solution
Tiers 0-5 Mainland Tanzania, IASES 2021/22

Area Household head TIER 1 TIER 2 TIER 3 TIER 4
Male 27 32 27 2
Dar es Salaam | Female 22 31 30 6
Total 25 31 28 B
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
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5.6 Overall cooking solutions by education of household head and by household
income

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

Figure 5.18 Percentage of Households by Education of Household Head and Cooking Solution
Tiers 0-5, Mainland Tanzania, IASES 2021/22
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In this survey, household income is measured by the household’s total annual
expenditure. Figure 5.19 shows the distribution of the households, quintiles and tiers.
The expenditure is then divided into quintiles from the first (lowest) to the fifth
(highest). The findings are similar to the distribution based on education. In the highest
quintile, 23 percent of the households are in tier 3 to 5 compared to only one percentage
in the lowest expenditure quintile.

Figure 5.19 Percentage of Households by Household Income and Cooking Solution Tiers 0-5,
Mainland Tanzania, IASES 2021/22
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5.7 What we learn from statistics on main cooking ovens

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

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

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

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

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

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

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

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

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

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

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

5.8 Conclusion or why this report is important

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

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

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

62



1.

References

Tanzania National Bureau of Statistics, R.E.A., Energy Access Situation Report,
2016 Tanzania Mainland. 2017, Tanzania National Bureau of Statistics: Dar es
Salaam. p. 377.

National Bureau of Statistics, R.E.A., Enerqy Access and Use Situation Survey II in
Tanzania Mainland 2019/20. 2020, National Bureau of Statistics, Rural Energy
Agency. p. 30.

Bhatia, M. & N. Angelou Beyond Connections: Energy Access Redefined. Vol. ESMAP
Technical Report;008/15. 2015, Washington, DC: World Bank.

63




Appendix A: Technical Notes
Sampling

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

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

At the second stage all households in a given EA are listed and a fixed take of
households are selected by random systematic sampling. The urban cluster-take is 20

households. The rural cluster-take is slightly large in order to reduce traveling costs, 24
households.

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

There was a total of 9,109,150 households and 43,625,354 persons in the 2012 Census.
Based on the census results, the total number of persons have been projected to be
61,289,743 in 2022. Assuming the same number of persons in each household and a
distribution across domains, the number of households in urban and rural EAs domains

are listed in Table A1 . The total number of households in Mainland Tanzania in 2022 is
projected to be 12,795,666 or 12,796 '000.

Weights

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

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

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

64



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 711187 120 192 1,70 2,64
Pwani 361 727 100 120 1,19 2,03
Dar es Salaam 1 538 285 420 0 3,66
Lindi 317 424 60 144 0,99 1,79
Mtwara 484 390 80 168 1,39 2,22
Ruvuma 425 725 80 144 1,31 2,23
Iringa 313 288 80 120 1,07 1,90
Mbeya 551 976 100 144 1,92 2,50
Singida 362 807 60 144 0,75 2,21
Tabora 538 609 80 192 0,84 2,45
Rukwa 280 612 80 120 0,83 1,79
Kigoma 526 045 80 168 1,13 2,59
Shinyanga 367 656 80 144 0,76 2,13
Kagera 737 179 80 240 0,85 2,79
Mwanza 682 945 140 168 1,63 2,71
Mara 438 892 80 168 0,95 2,16
Manyara 383 883 60 168 0,87 1,98
Njombe 239 025 80 168 0,71 1,09
Katavi 142 190 100 168 0,40 0,61
Simiyu 323 006 60 144 0,38 2,09
Geita 402 809 80 144 0,81 2,35
Songwe 340 077 100 120 1,04 1,97
Mainland Tanzania 12 795 666 2580 3984 1,55 2,21
Replacement of EAs

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

Sampling within EAs

This sampling procedure is based upon systematic sampling within each EA. However,
in order to compare households within each EA to learn about the potential impact
within an EA, it is a must to stratify the households according to access to sustainable
energy, i.e. to the grid and to solar/wind energy supply. There will usually be either
none or many households with access to the grid or no access at all to sustainable
energy. Hence a standard reordering of the households according to the strata and

systematic sampling would ensure a proper distribution and avoiding large variability.
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However, there are often just a few households with access to solar or wind power.
Hence a special design is needed in order to ensure at least one of these households in
the sample.

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

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

Questionnaire software

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

The enumerators do the listing

The team use Bluetooth to sync all data with the supervisor

The supervisor draws the sample on their tablet

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

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

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

Error (8880

WARNING: Dt of rgne
for AAE Ut of range! Plagge enfer 4 vaiiy dalid



Sampled households shown on map Electronic controls warn enumerator about potential
errors

Questionnaire Design

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

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

The listing form comprised the following issues:

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 by the enumerators using a tablet PC for each of
the selected households.

The household questionnaire consisted of the following thematic sections:

e AAInterview particulars

e AB Household members - Core demographics

e AC Household members - Education

B 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

OB gdNw

Use of Cooking Solutions

Health Impacts:

K Willingness to pay for an improved cookstove

] Space and water heating

L Household assets: transportation, electrical appliances, agricultural
equipment
M Street lighting
N Time Use - Day Time and After Dark
Q Consumption / expenditure
e S Attitudes
U Livelihood means
T Women's empowerment
W Social life and physical security
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e GP The global pandemic and period of closed schools

e X

Telephone number for future contact

During the listing process, the supervisor would ask the chairman to arrange for a

community interview with 3-6 knowledgeable men and women in the EA.

The community questionnaire comprised consisted of the following thematic sections:

e A
e B
o C
e D
e H
e F
e G
o |

. ]

e G

Community identification
Community leaders
Background

Supply of electricity

Energy development project
Infrastructure

Business

Cooking

Street lighting

P Global pandemic

Fieldwork organization

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

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

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

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

WIFI/4G net was required at this step

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)

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

WIF1/4G 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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Question for Cspro Ferponse Code
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B B B Household characteristics
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isis 3
ik e, 1 e s 1 Tt
e et g b 3 — B e i bt [ 3= i o AT ool . = Sbip Al .2 g b AT
¥ F
& f hores {Cooking) & Uitz Howsebold membern: MemberSo
For all homaghold mmber 12 v and shove wa would Tike 1o bvone shont their nenek a6 other ocomomic sctivitics duniae thifast |7 months
AR A3 Al AS AfS ATS ARS
Ot of the la=t 12 months. I
What was [NAME]'s main occupation for  What was the main activiry @ [Mame['s  how many mombawers o many days per month doss [NAME] work in this What was [NARME] s mai ocoupaticn ;‘:ﬂm’t‘f?m‘?; %ﬁwx
the Lust 12 memths? place of work durmg the Lot 12 monthe? [NAME] smpd mthis  astiviey? 5 vears am’ v =k
e 2] e the bousebeld?
” Oty fox howssbold members 12 yomy "Commtry speciic coden (Code
{ I w4y Mai2 a3 = ¥
ot e s 5 5 e s o T v e el m IS rer 4
X x Oy for honzsehindd memmbers 11 years "Commiry specific codes (Codss
:Cadsbndm]&!ﬂm.-ﬂ Maxl2 Max 3 sl o Sy 3 on TSIC ror &)
Femr ot Ao 1t .0t o 1 B}
Fisar Witk eely Seohe masban. .02 Agiilns - aeimal basbandey 12 Farseor vith enly erdly mesiban... 02 b oiter - el asbeedoe L2 A B e in awad 2
Faem urslba . 03 Faiteg..13 Fame woslkag . 05 Flabizg 13 Once & wade 3
e e i el employsss (4 Miming & quanying.. 14 o Sp— jem— Asimmme
Tvon-Sem brosiress Tk caly Smily emplavess 27 Mawecmems. 15 emplapes,. G4 Meotonng.. L2 [
Uxpad T3 Yoo destnas it 3
Litose 50 ‘Bl el comstracon L7 e 05 Eudlatieg sd conamucion. 17 e
Vg Baser i i oy it T 16 Ungard saistencs i ity Tisde 11
Repair. 18 e Casnal Thay Laboser. 06 Fogair.. 13
wag ﬂnmmm Waga Epplevaain il
Wj o Mﬂﬂumﬂ_ﬂ m % wﬂ”m_l
" T ; " farsm
wgwmwmm il e 7 sminiceive it MONTES Davs ooy 00 [E——— 2 i
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‘B wotket baben 18 S SAE A, Sesmanmer g pomnon 3T 155kip A0 Am, Fd
Tas oo Poding, oo Fas wel loskisg Dovek Pemon sacvica 28 wnmwmuu,mwheuqmm [ — ]
(rvaciest, rotived, ivailed iz} 17 Hlip -rAl f S ———1 Fd v woiked baioe 16 Gk A5 Decmitic service. 13
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Theroof of the dwelling iz mamly mad= of

B 3 ey al? (Check with ohservataon
r
The foor of the dwellng i meinly made of o3 :
B 9 £ A Chieck with obaervation
Cement tes .7
Brick tilan. &
Commicnanis s, 8
Mo telst  bosh / §d. 1
O pit Witk sl Open FAL._ 2
: ) Dét Lafring with slah {aot waskabls).. 3
i 22 What type of totlet facility does your Pit Latring with slah (wahabla) 4
Tensehold use? Ventilaied imgaoreed pit Lesiza &
Doer fush toile . 6
FIUE todlE B cisters T
Composting todlet / acesa laine . |
"Dipa boma water 1
Boee bl harg puang.. 2
‘Elactric water premp_ 3
Paotacted wel l'gpeing .4
5 1y st i your bousshald's main sonres of e a®
drmbemgwrater? me‘mml g__l
Fain vater..§
Tankartrackvender 0
Sachet water .10
Botlawatar 11
i Toas...l
Bol..2
Add Hlearhichlomns 3
B 12 TWhat do you ususlly de co make the water g avE e 4
safer 1o drink? Sl disinictien. 5
Lat it stamd and satla &
o T
Elsctricity (TANESCO/ZECT).. 1
‘Selar 3
CaEemEnCpAvEs soue.. 3
Gasfinduarid)..&
= = : i Cemfbiogt) . 3
B I Vajhat_;aﬂu:mmw\m:ufmag used for mrylipecrﬁ: ) icity {wind).. 6
Ligutmg? question’oodes, 502 B pcantma tamp. 7
.8
Harnsana(Wick Ineapi. D
Cratiss. 10
Firmosd, 11
Elcrictty (TANESCO/ZECT). |
‘Bolar. 2
Cemermingpeivate souma. 3
Cocking gm..4
Ceibiogas) 3
B 1 What iz 1he mam source of epergy used for Country specific  Elecidity {mind)... €
Cooking? questicmizodes, seerighy  Darsn T
Cod. B
Charcoal 9
Fismood Wend meiduais L0
Anizmal mideels 11
J, Yot mpplicabla.. 20
Thenext quastions iz about the households use of bank sarvices
"Does awybody in this hovschold have = R
B 5 Eccount o seving m abank credit nion, Tmo 1
® micro-fmance bank o mobila benkmg fike ¥a. 1 — Shpr B17T
mpesa amola, M kesh?
Commerial ek 1
it ohiehs el o e it ‘Cocpantive cradit wwien. .2
B 15 hc;:dwld e ey Sl Fzad options zlond ‘Microfinane: insringtion . 3
M FCCOUTE OF $IVIMER? Mobile bk liks mpmss smols Mikesh 4
Other 55
"Dioes aybody i this housshold participace 38
B 17 inaroraming saving scheme or an nformal S
At “h:: hLmm;al mstiturion does fhis Multple "oy iz (mesioeal).oa
which m 3 , Tesponsss X
e o = Cavap sevines (opatims disvenenent) b
B L household have an account of savings? Mgtz seapmees g il passible Otamr g 4 i
'Cammma].l'gmmmt bank:. a2
Cooperative cradit unien.... b
Microfinancs instingtion...c
Roual bank...d
State- loan...e
: . - i WGOLL
If you can get 2 loan/credit, what are the ’ Multiple responsas
B 19 ToUTaE 4 TRl Multiple rezponzes pozsibls ol 4 Eusinas: firm._ 2
sources of craditloans? possible Employer..h
SACCOMonaylondar. i
Shop.. j
Roslative/fiend neighbor.. k
MMobile momey sarvices .1
. Canmot gat 2 loan/cradit..m
Do vou nse mobile money to send money to '1' ;
B 20 friends and family of to make payments g : :
over the mobile phone? FE T B e et
B 71 Have you used the account i the past 90 a1
days? No.2
2 Feacsiva money fiom Smily/Fande other. 2
Trmmsfr credit or money to Emily/fiendsothar b
Top up aedit...c
Faceive NGO/ Stats support...d
Pay for Elactricity...2
How do you uze the mobile money z MMultiple responses Ty for Woaten &
B 2 & ,?y Multiple responses possible '?ie P Intemat top-upicredit...g
services? possi] c il puschazes.. b
Insuranca...i
Loan payments.. j
Bavings .k
Gat small loans fom mobils provider .. 1
Other...0
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C C  Supply and demand of electricity

The respondent for the next section should
e the most knowladgeable housshold

c 1 ‘member on houschold dectnoty. Areyou  Eecord Respondsut T amberNo for this :tm 59 ) 15 G %
wrell mformed sbeut there sues crwould  section s O
wou like to have somebody elie m the P
houzskold to mewer thess questions?
1
Thenext questions is about the use and sources of enerzy i this bouscheld We start with dectricity and then move to other energy sowrces. First we would like to lmew i
vou have sny electrical power in this houssheld.
c 2 Do youhave a prid comestion” ::-nl —Shpi 4
) Naiond mid o1
C 3 Isthis the national grid or a local grd? Locdl gid. .2
Dot kzow... 85
Probe if respondent besttates or ask to
c 4 zee the lmtem sy stem: Can be enythine Yes.l
Do vouhave sny devices or pover spply from 1 emple soler lantem to lights or No. 3= Skp o 08
ming solar poras? sppliznces powered by ssolzrpanal
r SHS: Most advamreed Ssparste solar
panel and 3zsparge bartery. Can powsr
applimnces {e.g radio, )
SOLAR MULITILIGHT PRODUCT
Medium advanced. Can power more than
ooe light snd charge mobie phone. E— ity
y i & 3 syEin 4 separs baary. 4
c : ‘What kind of aoler power supply doyou  Seperate soler ponsl Intesrated battery, Rt s : 2
haa? ne separste battery. ¥ P
SOLAR LANTERN: Lassr advanesd
Smgle light. Allm.one Might charee
mobile phone and some =0 have 3 tafio.
Tustrative photes.
MULTIPLE ANSWER. L
Selar home syztem comes with a self-standing battery, 2+ light bulbz AND mobdle * Sclar multilight product comes with mntegrated battery and will enerzy to at least Bclar lantem comes with culy one ligtt baly
charpwe ANDVOR. racio, televizion, fm mmd other appliances two bulbs or spplimees
Bright1
Pt

[ -
P

I-—w-n FANG masatmdstus:

All Sclar Lights
st

i 6 Do youuse malacic gmerzer? ::;'
€ 7 Doyouuss picohvin powe? rt
Ec % Die vou s rechargeahle betteriss (not Yes
I Jinksd 10 2 solar devica)! Na 2
c 9 Do youuss dry call battarias? i

IO "vas® i (G2, €3, C, €7, CBad CF)then skip 10 C12
iF1-2 "yas” in (C3, €3, €6, €7, C8 md C) then consimue with €10 and skip 10 €12
1652 "ves® m (G2, €3, ©F, €7, €8 and CF) then coutimos with C10 =d £11

r Oy sllow mswer codes

Siead oprions ot ifesded Tonly  —"pas® in €3, ©F, €7, €8 ot i
e sporcs, merk the poare and md € oreode L13 0 pecrs gemennnr
c 0 Wiich ofthess pawer soumas i3 your Comtine: ‘€3 Bec-Hydem 5
“main elactrical power soarce? Maip ssizme Laoes this to the Machargaahl basbery | bt mbedana anlic a8
affar the sounce providing mest sneEy Hrvcell b
Orly ask €11 ifmore T
then pm= “vas” in C2, T3, Solr Home Sysen 3
£ €7, €S, €9, Only | Mesws sumsrama 4
i g1 Which ofthess poversoomes s your i, allow anameer codas Peatie s e e
sin back-up sourc? ' = ="yag'-amavean 41 £ s >

i 3 Salar Mahs-Light trestact
C6CT CBand T8, of  Silur Lumera &

cods 1,22 in €5, Amwar  Orpcoll aswry 9
mCL1 can 2od ba the e eleciridr_ids
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Flatiomad Gind Conmection |
Locul grid connection. 2
Solar Heene Sysiem 3
Electric geneniiar_4
FcecHadro_ 3

Did you have amy slactricity fve Mein sovrce: Laave thiz to the

& T i cora b S el e, TS, ae S e echargeable Basery Mot laked 4 a sala spsieml 6
v st i e housshold 7 affar the sonece proviGng most snerey. Sotas M- Light Product 7
Solar Lantern. &
rv-cell hatery_9
N ekeeariing. 646
€13-C15 only fr thosa hoascholds that e net connected o the grid: ifCINE 1 then continus with C13. Othars skip to C14.
‘i a5 st v haale i the comameny_0
G 00 far from homsehold 1
Contof iniflad connection i & expensive. 2
“Miondhly fiee w oo expenme}
What i tha MADY reason why your p ; PRISIE M ot oy
c 13 5 : Faoord the MADY mason. Rismtineg, Lagedbord devivion =%
howseheld is pot connactad to the grid? Sirvics L lesRable &
it & i
Sabanitiet apglicaton ard waiting foe contec i
Compainy refused o connect the bowsehold_ 9
Oty 53
¥ex 4
c I4 Do you expact to gt grid connection? Moo 66 Shepa C5F
ELS T -
Lews than s monds... |
c 1 WEem do you expact to gat grid Approximetsly. Inot in the Sressesbls T:“mn::mxz
conmection? fixtor chooss "Mors than I year®. ‘Aore gan 2 years .4
AlL-dapatal
c Hectricity from National Grid or local grid
This saction iz only fr thoss that have nations] grid @ main source of ensergy. Befbre C16: ifC10 1= 1 then skip 1o €53,
We would now like to &k you s0ms questions Shout Your Efid CONnAction.
; r
Did [ELECTRICITY co}*{iﬁ i (ELECTRICITY COMPANY ]|
‘conmact ymhmdnld 1o VOTT N T - ELECTRICTTY COMPANY By e 2%
c 16  wou do it yourzelf did somsons slse do it £ !\-L‘:.':R.'S:i‘v'ﬂ'{ e Vatsiia: 148 ERCONREA, By others 3
or was tha house connacted whan vour OBSERVATION Moceusaivgee: I Was conrecied whem they moved in. 4
housshold mevad into this houss? Hnel ko
H: ; i Foecosd in wears, ifless theae 1 wear
C T : ¥ e yort el thaiz il record I. Canmot ba sraatsr thep vears | Camacs B gveuter than BE Record w years
conmection? AT . E
lived in coptmumity:
3 i Feex to comnaction 52 0.-\11:.55 - [T
) : dwstling was  alrsady commectad to the Hhom't koo 5
o 35 [He m“d" md‘;: ome bormeild Py 20 B | e e e b : reach At
S secord Don't know .88 For thoss that i
=t the Ewaling, chooss 00 i e
18 b Tl o s (oo
i DR ¥ Pon't know. 85
¢ | as [ B e By DUt mectad 1o e gxid whan the e e Nenee -
3 Lousebold movad in, record Don't il
kmow...88  For those that r=m the TR
How many davs after you applied for the
5 A e 4 - TNumber of days
C 20 pgrid connection did your household get Inzert 0 if less than 1 day N, 2
connected?
"How many weeks after you were connected i
C 21 wers miletnmedascrnﬁryin our Insert 0'if Less than § week Tumber of wesks
2 you Don’t kmow .88 Den't knew, .38
home?
Now we would like to know more about the ‘Dl..1
capacity of vour connection. That iz limited ;;i
¢} 22 by the tariff. the fiise or the meter. First we Country spacific tanife i
would like to kmow what kind of tariff do TS5
vou have? Do not know.. 35

Does your household have an electric meter Yas, alome... 1 — Skip t0 £25

13 jointly with other households or by your Yas, sharing with other houssholds. .
own? Wo...3 — Skip to C28
2 How many households are sharing the
meter? ]
The respondent might Inow this. I not,
check the mam fuse Select the highest
We would now like to lmow the capacity of mumber of Ampers (A} |
c 25 themain fuse. What is the Ampere (A} Capacity is m Ampers {A). A is hways  Rangz 5130 gz@: i':j: "n
stated? below 130, B
The Voltags i always 220 V{023 EV).
do not record this.
The respondent might know this. Ifnot, ¢
hack the meter box of the bill.
c % We would now like to know the capacity of Capacity is m Watt (W), Always more  Renss: mors then 1000, Famgs: more than 1000
the meter. What are the warts (W) stated?  than 1000 IEW=1000 W 3 digits Dex't kmew, B8
The Voltage iz always 220 V(0,23 EV).
do not fecord this.
C 27 Isthis apre-paid meter? o
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o 0 oo

A

41

42

Who receives the payment for your
electricity service?

Do you have an electricity bill for the last
pavment?

How much did wou pay the last time you
pad?

How many kiloWatthour (kWh) did vou
pay for?

How many weeks did the bill cover?

How much did vou spend the last time vou
bought electricity?
How long doss this last?

How many kWh did you pay for?

15 the quality of electricity service the same
all year?

Do you receive information about a “load-
shedding” scheduls?

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

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

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

"What was the tota] duration of 2l the
-outapes/blackouts during the last seven
days?

Do vou have 2 back up source for lighting?
IF 50: What is your main back-up source of
lighting during outages blackouts of the prid?

‘Do you have a back up source for electricity
for appliznces? IF 50: What is your main.
back-up source of electricity for appliances
(mecluding mobile phone charpmg) durng
“outapes/blackouts of the grid?

'Haveyoneveraskadfmassistanneina
-power failure? And if yes. did they show
up?

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

If'C27=1 skip to €33
Enumerator: If the respondent pays the
energy company or has a recerd of the
electricity payment. 3k to zee the
electricity bill mvotce and uze'nt for C30
and €31 and £32
Record the amount paid from the last bill

i available. Ly

‘Record the consumption from the last bill

if availzble.
C33-C34 only #C27=1

2 digits
Look at the card or the app. 4 digits
Load sheddmg 1= the set howrs of
electricity availzble from the grid for
CErtam CUStOmETs.
Ouaverss max 24 houss
max 4 hours
U dveie | mam 4 hour
max 4 hours

Heus

Usnal stgn of this 1z blickermp lights

78

Mo ope.. 66 —3kip 10 C38
Other. 35

4

' Respondant has ensrgy bill and shows it...1

Foespondent has enargy bill but refiizas to show it of could not
‘locatait. 2

Rospondant doas not kave an anargy bill...3

Local Cumamcy

Dor't Know...88

Fiuamtity in Kilowatt Hour (KWE)
Dor't Know...88

Numer ofwasks

ALL-—>zkip 10 C38

Locdl Cumsncy

Don’t Know. .88
Numbar of KWh

Den't Know. . EE

Yau. 1

Te...2

Yaz.l

Ne..2

Someatimeas. .3

Mo load-shadding in this area .. 4
r

Hours of supply

— ifhows = 24, then skip to C40, and sat C38 10 4.

r
Hours of supply

Tembar of outagesblacdkouts
Xo outagesblackouts. .. 66 — Skip 1o C45
Doo't know. .38 — Skip 1o 043

Hours.
‘Den’t know... 88
r

Elactric genarator...2
- Reachargasbla battery and storags devicas (a.g.: car battery). 3
Solar Lantom.. 4
Solar Multi-Light Broduct .. 5
Solar Home System .6
Pico-hydro. .7
Kemsana/'parafin lamp.. &
Fual-based lightize...o
Dry-cell {non-rachargeable) battery/ Torch' Flashlight. 10
Candla .11
Othar. 55
Ho back-up sowca. 66

"Elactric Generator...2
‘Reachargashle battery and storage davices (2.2.: car battery)....3
Solar Lantemm. .4

Solsr Multi-Light Product ...§

Solar Home System .6

Pico-hydro...T

Yasz, and they showsd up in 3 rassonabls time. . 2
ez, but it took soma tima. 3
They nevnar showad up...4

Yozl
Fo...2
Deor't knew:... 82




47

49

51

61

What are the MOST serious problem you

experience with your grid electricity?

What are the SECIOND most serious
problems you experience with v our grid
electricity?

In the last 12 months, did any househeld

‘members have permanent limb (bodily

njury) damaps or even passed away because

~of the prid electricity?

What was the cause of this mjury?

C30-C52 only i C3=2
Iz there 2 limit for the load mnd/or applimnees
you are allowed to power from this local
id?
Were you invelved i setting the tariff for
the local grid?

How were you mvolved i the tanff setting?

‘Cannot povwer large appliances...T
Maintenance'zervics problems. . R

Unpradictabls bills.... ¢

Othar. 55

o problams. . 56

Supply enough howrs of icity. 1

Lowihigh voltaze problems or voltaze fuctustions... 2
Unpredictahls interiptions. .3

Yes..1
No....2 —Skipw TS50

TCarslossnass or emer...1 r
Lack of knowladzs shout tha usa of the applisnca. 2

Fanlty wiring/ conmection.....3

Other, 55 '

Yas.1

Den't know.._ 88

Yas...1

Yo...2 — Skip te C53

FCommunity masting 1

Contacted b local grid company...2
Member of dlactricity committaa. .3
Member of copparativa. .4

Othar,..55
Solar power - Solar lantern/ Solar multilight product/ Solar home system
Ouly for those that have solar power as MAIN source of electricity: Before C33: I C10 ne (3.7 or 8) 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 you have more than one device, think about the MAIN solar device.
Continue with C53-C61 £ C10=3. Othars skip to C52.
What is the mamufacturer and model of the 'Readr.het-nfcfmmenplate of the zolar
olar ] S pansl if availzble.
8 ¥ . Unknown=43 A ic max 32 ch : ic max 32
Do vou share this solar home system with Yes. 1
other households? Vo2 >5kip 10 €36
How many houssholds shars this solar ‘Fumber of howssholds
home system? don't kmow... BE
r a a mfr 1 o af
What is the total power rating of the solar E;::lri};:;‘;’g“’n g el e aote s
= Range: 202 Quantity in Watt {W)
pancly (Wat? Uslmown=88 Unknows._ 58
"Read the mfsrmation plate of the
What i= the total Amp-hours (Ah) stated on: batteries if available. Sum up Ah for ol ;
the batteries? batteries. = Amp houss (AT)
Unlmown=382 Uslmows...28
"f multiple batteries. they usually have
the same veltage. Record voltags for the
What is the voltags (V) of the rechargeable  most used battery Volts (Vi 2 digits Valts
batteries? Fead the mfcrmation plate of the battery Ranzel 24 Den't Inew.... B8
if availzble.
Unknown=3%
i "Reed the information plate of the
“What 1= the total watt hours (Wh) stated on batteries f available Sum up Wh for ol s
the batteries? batteries. B Wi
Unlmown=88 Unkmowr... 88
- Yes...F2321
Do you have an mverter? Yo..2 — Skib to G62
"Given i Watt (W),
Read the information plate of the mverter
What is the capacity of the mverter? if available, Range: 5-5000 Watta (W)
Unknown=23
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67

70

71

T3

T4

75

76

81

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

Who decided to purchase/ acquire this
[DEVICE]?

How did you get this [DEVICE]?

Record in years, ifless than 1. record 1

IdemberdD

Read options doud if needed

Who gave you this [DEVICE]?

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

What is the term period for the payment?  Ifless than § month record O

What payment system do you use?

What iz the menthly payment for this
[DEVICE] (mstallment/ 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 ?

1 digits

8 digits

Leto exchange or repair if the device does:

not work

Did you receive some mformation on the
use and mamtenance of this [DEVICE]?

Are there certain months/seasons every year
when the service is not 2s strong from
[DEVICE]?

"How many hours did you receive service
from this [DEVICE] each day and night,
during the last seven days? )

"How many hours was service available from
thig [DEVICE] each evening from 6:00 pm  LIzx4 hours
to 10:00 pm. durmg last seven days?

hax 24 bourz Max 24 houes

Mex 4 hours

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

Iz there a service to repair or replace eazily
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 Multiple responze.

Multipls raponzs
vour solar device? Rezad options aloud one by one. it

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

Multiple responze (Up to three devices)  Multigle maponse (Up o thess

What appliances would you like to have? dsvicas)

¥

Are you satisfied with the service provided
by the [DEVICE]?

In wheat vear did vou get vour first solar
device?

T r
Compared to the first timeperiod you used

solar lighting, do you currently Ao T

80

WUMEBEF. OF YEARS

MEMEEF. ID

Addad "Person not member of the household anymons" as sn
PBousht 1 — Skip 1o 68

Rentpay B2 to use...2 — Skip 1o €73
Fiaceived 1 Fee....3

ALL — Bkip 10 C73
Full smount....1 — Skipte C70
Dartial smount...2

'Mohilelhy—ss—wl—gn_..l

Other Pay-as-vou g0 (zoatch cand, ste)..2
Finad £a.3

LOCAL CURRENCY

Den't know.... 88

fCTS = 24 them zhip to CEl amd 2t CTé 10 4
r

Hours of supply

Duration of zarvics too short... 1

Too apansiva....2

‘Cannot power largs applisncez... 3

Bragks too ofen. 4

Maintenanos and availability of spere parts... .5
Quality oflight...&

Battery problems...7

Other . 55

Yes..1

Weo...2

Yes..1
Ho...1
Yozl
Ho...2

L1 = 8 > skip 1o C83
RUMEEF. OF LIGHT EULES

Telavision...a
Fan ..b

Tablatlaptop/computsr. &
Mobile phons charger. =
Other...q

‘Mo applisnces. @

-

1o...2 —Skipte CBS
Deon’t know.. BE
Television....a

Fan..b

Peffigarator. ..o
Tablatlaptopcomputar. . d
Mokbilz phons chargsr._ 2
Other.. g

Satisfiad. .1

Teutral..-2

Year

Don't know.. B8

TUsza mora solar lighting. .1
TUse abowt the same solar lighting...2.
Us= less soler lighting...3 — Skipte €82
Don't lmow...BE




‘Padio. b
What 2ppliances do you use today that vou TV..c
{5 88  did not use with your first solar lighting ‘Fan...d
devica? -Reffigerater....2
Mo change...£
Multiple response pessible Nultiple sasponse possivle Othar..q

C C  Hectric Generator
Befors C89: C10 ne 4 then skip to C1112
We would now like to ask vou some questions shout your electric penerator

c 59 Do you share this penerator with other if more than one penerator. ask sbout Ya.1
households? M= generaton 1o....2 — Skip 10CO1

c o0 How many households are sharing If more than one generator, ask shout Number of houssholds
'dactricitv from this generator? main generator ‘Don’t know....B8

"Capacity s given i Watt (W) or Volt
Amps (VA). Enumetator can glso observe
C 21 for confirmation 3 digits
Read mivrmation plate of the M AN
What is the capacitv of the generator? Eemerator.

Weatt {W) = Violt Amps (EVA) - 5 digits
Deorn’t kmow... B2

ijghﬁng...a
In the last 12 months, what did vour Appliances.. b
c 92 household use this generator fnzg hfultiple response possible. Read ' Homa-basad income activity. .c
options aloud if nesded Multiple response possible | Other g
2 Janvary...a
Febmuary.. b
March.. c
Agpril...d
¥ ¥
In the last 12 months, in which months did mf
c 93 wou use this penerator? Tuly...x
Augnst. b
Septamber.. i
Oictober...j
November. .k
Multple response possible Dacamber. 1
Record 44 if ol vear. Moultiple response possible  All year..z
In the months vou did use the generator, on N
C 94 average how many days per month did you mmmna
L use this penerator? ) .
c 0 How many vears have vou used this Record m years, if less than I year record Number of Yaars
generator? 1 Dow't ko B8
Forn thegmmr_l
c o Doss ynmhome?nldmreurmusethe R i
generator for free? Use the enerstor fr 22,3
c In the months that you use it, how much did Dlo not meclude any cost of fuel. ouly fee 4 disit Local qumency
vou pay to use the generator each month?  for usmg the sensrator. e -Don’t know... B2
i In the last 12 months, did you spend %
- - P -0
c 93 E:rt}:nng mo‘roepmﬁpm- maintenanes of Yo, 2— Skip 1 C100
In the last 12 months, how much did you - Local cumrency
c 29 o 8 digits Doz't kmorw... 88
"Diesel. .1
C 100 What fuel is used to power the generator? T
Dot kmew...88
In the last 30 days, what was the total I
5 tarz
c 101  quantity of fuel used to power the S
gemerator?
c 102 15 it your household that pays for the fuel Y1
used to power the penerator? No...2 — 5kip 10 C1i4
c 103 In the last 30 days, how much did your % St Local cummncy
househeld spend on fuel for this generator? & Dox't kzow..88
Age there cortain months ‘seasons of the a1
{ b 104  vear when less fuel 15 available to power the Fo.2
generator?
"How many hours did you use this generator Houss of supply
c 105  each day and night, during the last seven {max 24 hours) max 24 hours Don’t know.... 8%
davs? HFC105 = 24 > akip 1o C107 and sst C106=4
"How many hours did you use this generator T
c 106  each evening, from 6:00 pm to 10:00 pm, {max4 hours) Max4 hours
during the last seven days?
In the last 12 months, did any of your
c zppliances pet damaged because the voltage (e
107 v 3 No...2
was too high, too low or poing up and down Don’t kuow....88
from the generator?
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108

109

110

133

112

113

114

115

116

117

118

119

120

121

122

123

124

What 15 the most serious problems you
experience with the penerator?

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

In the last 12 months, did any houschold
members have permanent limb (bodily
njury ) damape because of the generator?

What was the canse of this mjury?

'Etteml}y Recharged Battery (Car Battery, etc)

Change to Before C112: Only answer C112-C127 #f C10=6 or (C10=4 and C11=6) Otherwis= skip to C128
We weould now like to ask you some questions sbout vour externally recharged battery.

How many years have you had this battery?
-

In the last 12 months, in which months did
you use rechargeable batteries?

In the last 12 months, what did vour
household use recharpeable batteries for?

Does your household have an inverter that
allows you to use AC appliances?

r

What is the capacity of the inverter?

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

How much does your household spendm 2
typical month to recharge the batteries (in
total)?

What is the electricity source used to
recharge the battery?

"How many hours can you use rechargesble
batteries for electricity supply each day
and night when fully charged if vou

"How many hours can you use rachargeshle
batteries for electricity supply each
evening, from 6:00 pm to 10:00 pm if vou

'Wanted to?

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

What 15 the voltape (V) of the rechargeshle
batteries?

"Record i vears, if less than 1 year record
0

A

Multiple response possible

Record 77 if used all year: Multiple r2sponse possible
Blultple tesponse possible Multipls rasponss possible
Battersez supply DC power. Many

household appliances need AC powss to

run. The mverter converts DC powar to

AC powsr.

Given i Watt (W)

Read the mformation plate of the mverter Ranpe: 3-1300
if available,

2 dipits

§ digits

8 dimts
{max 24 hours) {max 24 hours}
{mazx 4 hours) {max 4 hours)
'Capx_ity: =mpars-hours (Ab)
Faxd the infrmarion plats ofthe batere if
availabla - i
SRR Fangs: 20-300
Ifmultiple battariss. sim wp tha Ah of'sil the
‘battanias,
'ifm\:hiple battatios, racerd voltees @ tha most
uﬁdbﬁtten- '\-‘D‘.tf» a3 . = 2 digits
Rlgad tha infwmarion plata oftha battaryr if =
Sl Fangs: §-24
Unilmenar=E2
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Availability ofthe fisl_4

Hard to maintsin/servica 5

Lovd Noizy., .6

Unpradictsble intsmiptions...7
Other . 55

o problams. ... 66

"Limited power supply...1

' Cannot power large applisnces. .2
- Too axpansiva to usa {including high cost of faal/rant).. 3
Availability eftha fisl. 4

Hard to maintsin/sarvice...5

Yae...1
‘Ho...2 — Skipte C112

PCarslassness or emor...1

Lack ofkmowleades about the uss of the sppliance..2
Faulty wiring/connection...3

Othear. .55

Record m years

Jamuery...a
Fabroary.. b
March...c
April.. &
May...e
June...f
JJuly...E
August. b
Baptembar. {
October.. j

Yes..1
No..2— Skip o C117

Watts (W)

Total number of rachargesble batteries.
Don’t know..... 88

Local currency
Don't know....BE

Local currency
Don't koow.... 38

Watioral mrid .1
Local geid....2
Elactric generator....3
Zolar...4

Othar .55

Dor't kmow.. 38

Ampara-homr
Don't know....BE

Velts
Don't know....BE




125

126

127

128

129

130

131

132

133

134

T "Raed tha inBrmation plats oftha battars i
‘What 15 the watt hours (Wh) statedon the avsilsbla. Fomultipls bartsriss, som vp the Wh of
bm_-m;y? all the hattenss.

‘Unkrowr=88

Famge: 200-6000

What is the most serious problems you
with the rechargeable batteries?

1

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

Main Source of energy for Charging Mobile Phone

Wk

Unlmewn.. F31388

P upply shortasamot encugh hours of slacteicity. .1
T axpansiva. .2

 Canmot power larga applisnces...3

Recharzing iz not convenisnt...4

Maintsnance & repair is dificult...5

- Cannot rachargs battery to fill capacity....§

Other, spaxcif....55

P upply shortasa/mot ancugh hours of slacteicity. .1
"Too anpensiva....2

Cannot power largs sppliances .3

Foachsrzing iz not copvenient 4

Maintananca & repair is dificelt. 5

- Cannot rachargs battery to fill capacity....6

Other, specify.... 55

‘Wo problema. ... 66

The next questions are about mobile phones in the household.

¥

How many mobile phones do the household .
1f none, mput

members own combined?

Are members of your household able to
charge all their mobile phones as often 25
they need mside your dwelling?

Can vou charge at least one mobile phone to
full chargs every day msids vour dwelling?
Can you charge at least one mobile phone to
full charge n 3 davs mside v our dwelling?
How many mobile phones of your
household members do you charge outside
your dwelling?

How much does your housshold spend each
month (in total) on chargng the mobile
phone(s) outside your dwelling?

Deoes your housshold have 2 solar charger or
solar power bank that can be used for
chargmg mobile phones?

If none; input “07
to D1

— Skip

g

0 — Skip ta C134

B digits

'Willjngness to Pay for a Grid Connection

b Before D1:1f{Ci0 eq 1 or Cil 2q 1} then skip to El

Number

Yes...l —Skipte €134
Me..2

Den't know... 28

Yool —+Ekipte CI53
Ne..2

Tes..1
Ho..2

Number of mobils phones

Locil qumency

The next questions are about willmpness to pay for a prid connection. There are several steps of getting connected to the grid, sach with ther own cost:

1. Too use electricity vou first need a wire from to the nearest pole to a meter m your house. That is the connection.
2. Withm your house you need wires that connect appliances to the meter. This is the wiring.

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

I would now like to ask vou questions ONLY about the first cost of connecting — petting a wire from the electricity poles to a meter in vour house.

K For each household. CAPI
will randomly 2ssign one of
the following smounts i

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

for an electricity connection? 50%e of the connection fae
in local currency or 10094,
Seme amount n D and D2.

[ For each housshold, CAPT
will randomly assign one of

Would you be able to pay ${CF} foran the three followmg amounts

electricity connection, if vou were given 12 i the placeholder ${CF}:

months to make the payment? 50% of the connection fee
m local currency or 100%.
Same smount in D1 and D2.

Would you be interssted in getting a grid

connection if you could get connected for

free?

Why not?
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Yas,..1 = Skip 10 E1
.2

r

Yaz.1 -+ Skip 10 E1
o2
Don’t Know. .2

Yar.l— Skipto E1
Fe..2
‘Den't Know...88
YEtill cannot afibed the wiring coats...1
Dio not peed dlectricity...2
Elsctricity sarvics is unrelistle. 3
Bdonthly B iz too expanziva.. 4
Othar.. 55




E E  Willingness to Pay for Solar home system

Befors ELIECI0 m 3 or €1l in 3 thn skip to GL
Befoes E1 £ C10 in (1) or €1 im (1) then contioras with Fateo |

ATl othars tkip to Intra 2,

Te will now sk vou questions sbout your willmgness to pay for 2 solar home system. A solar home sy 3tem can be installad i remota
provide power 1o lights and applisnees like aradio. fm. TV 2ic. The il price of the solar bome system & buying and dsialling the system. then thers &5 0o cost of usime eectrscity . We know thar vou already have

2 grid connection. bt as you answer the nent few questions, keep in mind the bensfins of 2 solar bome system, 3 well as your housshold budget

with ne access to the grid. It uses solar powsr and can

e will now sk you questions sbout your willimgness to pay foz 2 sela home sysiem. A selar home system can be insiallad even in remore households with ne access 1o the gid. It uses solar power and can
provide power 1o lights and appliznces ke aradio. fa. TV erc. The full price of the solar bene svstem & buying and insialling the svstem. then there is 00 cos1 of using electriciiv . As you answer the next few

questions, keep inmmd tke benefits of 2 soler home system, as well as your household budgst.

For each housshold, CAPI will randomly
sz 2 Tier 2 {lugh espactty” snongh to
power 2 telsision] randomly one of the
Would you be willing to pay 5{CF} upfroar three followmg smonms o the
for this selar device? placeholder ${CF}: 50% or 100% of the
solat devics m local currency. Wewill
have the market price for the selected.
Same smount =@ ET amd E2.
For each houzchold, CAPT will raudomly
zszim & Tier 2 (high capacity: enough to
Would you be willingto pay ${CF} for this powar atelevzion) randomly one of the

1 thres followmp smounts i the
E 1 solar devica, f you wers pven 12 months to R i .
make the payment? placsholder §{CF}: 50% or 100% of the

saler device m local cumrency. Wewnll
have the markst proe for the selected
Hame amont i BT and B2

E -3 Why weuld you not accept the offer!

G G Dry-Cell Batteries

Yes ] —~Ekip e Gl
No_.1

Yo .1~ Skip %0 01
M.l
Don't Koo, B3

Camnor affed e papment .1
Do not zead decwricity...2

\iamtemance sanvicing sfdercs i3 Tt avalania 3

Ot zp=cify. 55

Befors G1: C1{ ne @ then skip to F1

You said that vour main source of electricity is dry cell batteries. We would now like to ask vou some questions about these batteries

i Lanters...1
Whic P flashlight .2
G 1 oftte _fn]l & % i yoies mutiple responses. Read options sloud.  mutiple responses tazk lights 3
dry cell batteries to power? none...56 > skip te F1
other devices .55
G 2
Categori 5 b &
es
How many of [ITEM] does your How much did you pay for |How many hours did you use the [ITTEM] per day
household power with dry cell batteries? |each [ITEM] on averape?  |durmgthe last 7 days?
I paymg m mstallment.
NUMBEF. OF EACH DEVICE enter total value of TSN O o S
I£ 0 skip to next item payments Ifmorethanl | S i aaae -
device, mput the average.
8 digits
Numbsr Local cutrency Hours
1 Lantems
2 |Flashlights
3 |Tasklights
55  |Other devices
66 |Nome

84




10

11

12

13

Hos: many of dry, ot hatteries:doyon NUMEER. OF EATTERIES FOR, ALL DEVICES

purchase each month?

gzwuiﬁin‘iin spend each month on § digits e v
Lamps and candles: Kerosene/Paraffin/Fuel-Based-Lighting L

The next questions is about the households

‘nse of lamps/candles and fuel used for Record Respondent MemberNo for thi MembetNo md name from

lighting. Are you well mformed about these ~ e e listing of persons 15 years. MemberNo
issues, of would you like somebody else in 2 and older.

the household to answer these questions?

F2 only for households with school children, (2. Between 5 2nd 18 and AC6=1}. Others skip to F3
r PElactsic lighting lamp...1

First we would like to know What is the S e e Strast lighting. .4 !
main source of lighting the children whoare = = % m@:ﬂnm_
currently enrolled i school usually use for Open i lamp, 7
studving'doing homework? Firaplasa. &

Other...55

Studying and homework only during daylisht hovr. 66

Before F3:4£ C10'm 1.3.4 then skip toIL.
Thiz zection 12 only for thos= that do not have national prid local prid. penerator or solar home svstem 23 maim souree of l=ctricity.

Then we would like to lnow some more about light sources and lamps in the housshold.
FCamdle..1 — skip to F6
Open wick lamp...2
Wick lamp with glass cover. 3
Prezzurizad mantls lamp.. 4
Solsr powerad light sourca._§ — I1
Battery-oparatad light sowa.. .6 — 11

Which of these is the main source of lighting F.=ad options dloud. Mam: the type you Ihana T < T

m the household? use the most, Other...55

How many of these lamps does your
_household have? _NUMEEF. OF LAMPS
i H paymg i matallment, enter total value i

of payments.

How much did vou pay for each [LAMP]? I more than 1 device, mput the average. 8 dimts LOCAL CURRENCY
"I the last 30 days, how many days did you

use [LAMP/CANDLE]? Max30 NUMEER. OF DAYS
"How many hours do you use [LAMP/ &

CANDLE] each day? Max24 HOURS

4 Lantam too axpensive to opersta 1

What are the most important problem when Other...55

using the [LAMP/ CANDLE]? Yo problems... 65 - skip to F10
T "L antamn too empanzive to operats.. 1

What are the second most important

problem when using the [LAMP/ Othec.. 55
CANDLE]? ‘No problems.. 66
r
In the last 12 months, did anybody m your Yes..1
household face any serious harm/mjury from Yo....2
[LAMP/CANDLE]?
i F11 not to be askad to candle users (F3=1} e
Eeroeana/parsfin. .2
Diszal 3
Which of the following do you mainly use “rrngy
as fuel for your [MAIN SOURCE OF Parsffin_6
LIGHTNING]? Heme...T > ekip o Gl
"What is the total quantity of 7
[FUEL/CANDLES] you purchase at a Neads comma: | digit LITERS OF FURL Mumber of Cendles
typical time? behind comma.
How long does this quantity of
[FUEL/.CANDLES] typically last? DAYS
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F 14 How much do you pay in total for the
amount you purchase? 2 digitz LOCAL CURRENCY
Al 1
‘Mogs then half 2
F 15 How much of the fuel you bought was used Hat 3
for [MAIN S0URCE OF LIGHTING]? Less than half 4

I I  Use of Cooking Solutions
r PIAMEY: The houssheld memper
whe mest Sequently cooks Sod
If NAME] iz not present, sk to speak  f the househeld, a8 identifisd in
Now we would like to talk to [NAME from to another person knowladgeshle shoyt % [{nef prassnt any adult

i # mambar of housshold.
I 1 ASB] abnm cooking and fuels used for cooking . R e e Membario
cooking Record respondent: MemberNo for this  yigringof persons 15 veses and
saction alder.
‘This person should anawer both.

In this section we would like to ask vou about the kind of stoves vou use for cooking and its details.
Have you usad any stoves using fitewood,
I 2 dung twigs and leaves during the last 12 Va1
months? o2 skip 4

- Thaea-stone stove... 101

Round mud stova... 102

ICS w/ caramic fira chambar, . 111

ICS w matal ring 112

|Rockat stove...121
I 3 Which type of stove 1s thas? High taditions] bemed mudclay stove. 122
Leszna 1 Rockat stove with kigh insulation.. 131
Fockst stove metal wintemal chimnay
{Camamabsivugemys)... 132
' Logena 2 Rockat stove with wall- saslad chimnay. .. 141

Azk to zee the oven of show pictures.
Moz Metal tockat stove... 142

The enumerator should make sure to
sdentify the right type of stove. Multipls answar
I 4 Have you used any stoves using charcoal or T
ketosene during the last 12 months? Ye...2 = skipte 16
Traditionsl charcosl stove - Open access fr g 201
Traditionsl rsissd charcoal stove... 202
Charcodl stove, Old ICS Opaming £ sir may ba clossd 211
1 3 Whenbypentudres Azk to see the oven or show pictures. ;‘::E’m.c m ::md Ics”":;m —_—
The emumerator should make sure to Karosans cooking stove (Mching).. 233
identify the right type of stove. Nultiple answar ' Efficient charcosl stove with controlled sirfow... 241
1 6 Have you used any stoves using rics husks, Yes.1
pellets or briquettes? No...2 > skip 018
Ask to 3¢ the oven or show pactures.
I ki The enumerator should make sure to Gasifier stove. 331
Which tvpe of stove is this? identify the right type of stove. MMultipls answer Jiko Safi Gasifier stova wibroed sir & chimnay. . 341
Have you used any stoves usmg LPG,
1 8  biogas, electricity (grid or solar), solar oven Yo 1
(non-electric)? No...2 < zkip to 110
Ask to see the oven or show picturses: lﬁﬂmxwl;zsg;“ﬂ
I 9 The enumerator should make sure to Blactrical stova 481
Which type of stove iz thiz? identify the night type of stove. Solar oven (Non-slactric).. 471

Thee-stons stove... 101

Round mud stove... 102

ICS w/ coramic fira chambar.. 111

ICS w/ matal ring...112

Rockat stova. 121

High traditional bimad mudiclay stova...122

Logzna | Fockst stove w high insulation... 131

Fockst stove matal wii chimney/ C. i .32

Log=na 2 Fockst stove with wall- sssled chimnay.. 141

Matal tockat stova. 142

Traditional charcodl stova - Opan accazs £ sir. 201

Traditional raisad cherooal stove.. 202

Charcoal stove, Old ICS Opening fr sir may be dosad. 211
I 10 Which one is your main stove? Ceramic linad charcoal ICS...221

Caramic lined and insulatad charceal ICS...231

Esmaana cooking stove (Wching).. 233

Efficiant charceal stove with controlled sirflow.. 241

Gasifiar stove.. 331

Saw dust, risk busk gasifier stove. 332

Tiko Safi Gasifier stove wibroed air & chimney.. 341

‘Biogss stova.. 451

Multiple LPG stova.. 452

Singla LPG stova.. 453

Elactrical stova.. 451

Ouly show markad codes LPG gas amd electrical stove..463

from 13,15, 17 and 19 Solar cooker (Mon-slectric)... 471
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Cookstoves in Tanzania

Phosos 10 nppear m CSPro

I 11
I 12
I 13
I 1
I 15
§ 16
I 17
I 18
I 10
I 10
I it

We would now like to ask you some more questions zbout your mam stove.

"How did you obtain this [STOVE]?

"Who decided to purchase this [STOVE]?
How much did you pay for the [STOVE]?

Member 1D from HH roster

Who gave the [STOVE] to vou”

"Did you recaive traming or mformation on
the [STOVE]?

What is the manufacturer and model of the
[STOVE?

If you want to sell the [STOVE] m vour
community today, how smuch would you
recenve?

How Iong hava you been using this S
[STOVE? Iflese than | year, record 0
How mamy years do you expect to contmue 3
using this [STOVE]? I less than 1 year, record O
In the Iast 12 menths, during which part of
he year did you use this [STOVE]?

I the [STOVE] fed m one place or
movedble?

Might be answered by observation

CODE: Purchased, upfoat .1
Purchase, m msraliment 2
Fecerve for free. 3 — Skop te 114
Buit overselves. .4 = Sep to 118

Member ID from HH roster  Membe ID

s Amomt i Locsl corsency

Sodapits ALL —Skpto 113
Local private orpnizations (NGO)..1
Chief of villase.. 2
Loca govt. 3
Friend: relative. 4
Other.. 55

Aphanumeric, 32 characters
;‘\JPI ;
= Amount in Jocal cureney
Lo Dont know 58

Numher of yazz

Number of yaxs

All vear romd. . 1
Idainly dry season..2
Iamly rom sesson. 3

Fied_ 1
Tdoveable 2




In the st 12 months, where did you
I 22 normally cook with [STOVE] i the dry
zeason?

In the bst 12 months, whera did you
I 23 normally cook wih [STOVE] m the ramy
zeason?

r

In dwelling NOT i slespmg arez. .1

In dwelling in a slesping area .2

In & separate kivchen 2

T 2 varanda (roofad platform with ot laast two apen sides). 4
In 2 separaie open kitchenhouse. .3

Open air. €

In dwelling NOT i sleepmg area 1

In dwelling, m 2 slespimgarea..2

In 2 zeporate kitchen 2

In a veranda (roofed platform with at least two open sides). .4
In 2 separate open kitchenhouse 5

Opemais.§

(IF122 = {1.2.3) 0r 123 =(1.2.3) ) and (12=1 or I4=1 or I6=1) then contimue with 124. Others skip 10 125

Do VOU 1se & chimmney, hood or other
I 24 exhaust system while using this stove?

"In the last 12 months, what are the fusls you”
used the most on [STOVE]?

A MpstUsed Smgle rasponse

125 =13; 18. 66, 33 then skip 1o 128
FUEL TYPE from 125

IF126 =13, 18, 66. 55 then skip to I20
FUEL TYPE from 126

I 15
" In the st 12 months, what arc the second |
most used fuel you used on [STOVE]?
B Szcond most Usad Smgl response
I % [T omly ome type of fuel g used. choose
"Not apphezbie...66"
In the last 12 months, how often was the Read aloud optioos. .
I 27 [FUEL TYPE] availabie? A Mosr used
In the last [ 2 months, how ofien was the 4 Read alond optinns i
1 23 [FUEL TYPE] avadahle? B Second mnst used
1 2 In the last 12 menths, how many moaths did FLEL TYPE from [25

youuse [FUEL]?
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— SBldp 1o 129 if there i no
‘Second Most Used” fuelhy

a1
No..2

LPGicockmg ms... [

Tood purchased .1

Wood ccllected. .3

Chatenal 4.

Eeresenzparaffin . 5

Piped Natural Ga1..6

Codlligite. 7

Animal Waste Dz, 3

Crop ResiduePlat Biomass. §

Sawr Dust. 0

Coal Briquette. 11

Biomass Briquette. 12

Electric..13 — Skip to 137

Procezsed biomas: (pellets) wooddups. .14,

Biogs...13

Ethenol. 16
plastic. 17

Solar 18

Other . 25

Not applicatle. .93

"LFGicooking g=s.. 1

Wood purchased. 2

Wood collactad. 3

Charceal. 4.
Eerosemepamfin 5

‘Piped Natusel Gan. 6
Coallignit=. 7

Animal WastzDmg .8

Crop ResidusPlant Biomass. .3
Sow Dust...0

Ceal Bnquetta 11

Biomass Briquette 12
Processed biomass (pellata)’ woodckips.. 14,
Bwogs 13

Ethanel 16
Catbageplastic. 17

‘Solar 18

Other. 33

Mot applicable 66

Always valsble 1
Available 10-11 months .2
Available % months or less .3
Rarshy avsilable 4

Abways avzlable 1
Avzilable 10-11 menths 2
Avvailable § months or less .3
Rarely available .4

Mumbet of Months Usedall vear. 12
Ehip; If"3 Wood collscted” or "8 Animal waste'dung”
"0 Crop Pesidua Plat Biomass”, "10 Saw Dust”, "L7
grhageplastic” m 123 then skp fo 134
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37

41

42

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

Uit

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

How Jong doss a [UNIT] of [FUEL] typically
Last?

NUMBER CF DAYS

Quantity

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

How much teme do honsehold members

spand preparmg the [STOVE] and fnal for

[nehidmg settmg up the fisl and tamng
2ach maal on average? =

on the stove but not gathermg fuel or
cooimg tame

In tha last 7 dzys. how many days did you

use [STOVE]?

In tha last 7 days. on average, how many

-I:'mes did you light the [STOVE] per day?

FUEL TYFPE from [25

FUEL TYPE from 125
UNIT from 130

8 digits

FUEL TYPE from 125
UNIT from 130

§ digits

Diays

Number of times

Now we would Hke to imow how nmuch time vour household spend per day 1o cook or reheat meals at differsnt times of the dav on the [STOVE]. Do not mciide bodling
water. Think about the st 7 days when vou answer thess questicns.

Om average, how much time do you spend m
the... mommg?

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

On zverage, how much time do you spend in
the... evenmng?
n the lsst 7 days, on average, how much

time did your household use [STOVE] per I the stove i not used for boding water,

day to boil water (for cooking, washing, and record 0
drinking)?

In the last 12 months. did anybody m your

household face any serious harm/mjary from
[STOVE]?

Did you seck professmal medical assistance

for this mjury” any of these miuries?

Befora 143: If 125 i (2.3) or 126 | {2.3)

r

hlmutes

hlmutes

Mimute:

Minute:

Yea..1

o2 — Sap to U3

Yes..1
Na.2

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

How many times did the houszhold sather,
collect or marchasa fusl durmg the last seven
days?

How many mambers of the household wers
mvolved each time?

How much time did i typically take to
gathar, collact or purchase fuel per parson
each time they did so during the last seven
days?

IF(25ori26m 2,3.4.7,8.0 10, 11,12, 14, 17) AND[22m (1, 2 3) CONTINUE, IF NOT SEIP TO O1.

ofhousehald mewbers

Only for thoose that uses sobd fisels on ther mam stove and have said that they cook food mdoors.

89

Number of times
if sk 10146

r

Can not be mote than nundber

Number of paople

HHMM




B

4 & & 5

10

11

May I please have a ook at your kitchen? 1 would ke to record the, shape and size of the kitchen.
Emumerator: Estimate the size of the ceokmg space by filling the follewimg fields. One pace =3 fzet or €.75 metres. Approximately ons walking step.

Record the rough shape of the cookmg
space

"Record the dimensions of the cooking space "

m paces-

"Record the dimensions of the cocking space

m paces-

"Record the dimensions of the cocking spece T

I paces-

"Record the dimensions of the cockmg space i

o paces-

"Estimates the size of cookaig space in squére

paces

Record the type of roof covermg the
cookmg space

Estimate tha height of the highest pomt of
iz cedfing telative o vour own height

How many deors and windows (opening to
the outside) does the cooking space have?

Doz the cookmg ovan or kitchen have any
ventilation. such a: a chimney, ahood ora
fan?

[Health Impacts

Square, record one sude
Rectangle, record sxde |
Rectangle. record side 2
Circle, rocord diameter

Estimate total size it square paces

MNumber of Openings

May be r2corded by obsarvation

Rougly square...]

Roughly rectanular 2 — Skip to 128
Reughly Circalar.. 3 — Skip to 150
Other, estimate the size. 4 — Sop 1o 151

<. paces — Sk to 152
I
i paces

- pages — Skip 10 132
... paces — Skip to 152

Flat. 1
Roughly Comial .2

(Gable (triamgilar cross-section). 3
None of the sbove.. 4 — Skip 1o 154
Smaller than me. .|

My height 3

L3xmy height .3

2mmy heghe. 4

More than 2 xmy height 3

Ouly doer...1

One window....2

2 or mere windows. .3

Addtional lzrze openmes. 4
Tes, a chimney 1
Yes,ahood.. 2

Yezafm 3

Yes, two of three of these_ 4
No..5

To learn about the bealth mpacts of ceoking we would ke to ask you some questions about your health

Did you have persistent coughng or zn
iiness with a cough 2t any time in the last 14
days? .

Did vou breath faster then usual withh short,
rapid breaths or had difficuy breathmg?
Dhd you also expenence a problem m the
chest or 2 blocked or runny nose?

Did vou have an eye irritation or eye
problems i the kst 14 days?

Did vou go to see a doctor'clnic for the
dness?

Ifno "yes...1"m 02, 03, 04 or OF then skip to 07

Yes. 1
Ne.2
Yes.1
Nl
Yes. 1
‘Nonl
Yes..1

Y1
No.l

1f houschold with children, pick randomiy a child aged 0-16 years old. If no children m houschold skip to KL

Dhd [NAME] have persstent coughmg or an
dness with a congh 2t any time m 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 2 blockad of runny nose?

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

Yes 1
No.1

Yes.
Na..2




12

Tnd [NAME] ge te sec 2 doctor/clinic for the
illness?

‘Willingness to Pay for an Improved Cookstove

Yes...1

‘No..2

This module should be asked to only houschoids WITHOUT an improved cookstove (CAPI'enumerator check).

Then randomly assign-one of the four following mproved cookstoves. Wood users — Popular affordable wood ICS availabie mn Jocal marker.  Charcoal users — Popular

An mproved cookmg stove can radure the fuel consumption significantly. £ can also reduce the smoke. Possibly, your cookmg time per meal will be shortenad smee
than the tradfional cockstove. As vou answer the naxt faw questions, keep m mind the various benafits from thi device as wall as vour

firep of this cook i g
"Would you be willing to purchase this
cookstove at [CAPL: Price]?

"Would you be wiling to pay ${CF} for this
stove, If you were given 12 months to meke
the paviment?

Why would you not accept the offer?

'SPACE AND WATER HEATING

"Do you heat water for washmg (ether for
washing dishes and clothes or for bathing)?
"What iz the mam devica you use to heat
water?

rDO.)‘O‘Ll beat your house?

What 1= tha mam scirce you nse o heat
vour house?

What is the MATN fuel vou use i this stove?

==
Selectone.

If 110 = 201 then answer 2 charcoal user
If 110 =101 or 102 then answer as wood ussr
zlse skip 10 nexl section

affordable charcoal ICS avaiable m local market.

household budgat.

The next questons are about space and water heatmg
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Yes.. 1 — Skip to 11
No.2

Yes.1 = Skpiofl
No.2
Dot Know.. 83

Cannot afford the payment..1

Do not need an improved cockatove..2
Fed for this stove is imraliable. 3
Tradirional cookstove is better .. 4
Cther. .33

Yeu: Lo
No.2—Skpwfi

Flectric heatarbotler .1

Electnic kettlecod . 2

Electric stove.. 3

Gas heater. 4

Gas stove 5

Solar thermal system. 7

Same stove 25 used for cooking. 3
Beparate solid fuel stove.

T R

No. 2 — Skip te LI

Electric heater 1 — Skip to L1

Gas heater. 2 — Skip to L1

District heatimg, 3 — Shap to L1

Sclar thermal system...4 — Skip to L1

Same stove 35 used for cooking. 5 — Skipto L1
Separate solid fizel stove. 6

Wood purchased 1.

Wood collected . 2

Processed biomass (pellets) woodchps... 15,
Biogas...16..

Ethaol 17

Garbamplastic._15..

Not applicable. 53




L L Household assets: Transportation, Electrical Appliances, Agricultural Equipment
Now we would ke to know moce about Record RespondentMemberNo for the L.‘m'\-o R
L 1 iwhar the household own, material gems, o listing of persons 15 years  MemberNo
electric appliances and domestic animals. Are ind oider.
you well mformed about these ssu2s or
would you lice somebody else m the
household to answer these questions?
In all socseties there zre differences m materizl welfare between households, and the welfare situation of the household can ako change over time. This can be seen m the
assets the houscholds own. We will now ask vou some questions about what fems this houschold own today. The tem must be n working condition. We would also ke to
kmow i vou owned such an item 5 years zgo.
L 2 a ] C
How many hours did your
houszhold use [ITEM]
Does your household have a [ITEM] yesterday? Both day and
Ttem which is regularly used? nxht Did your houschold have & [ITEM] 3 years ago?
Categori
€5 Item
Yes 1 ez 1
. i No..2 No.2
3 Tablke Yes.1 Tes...1
Might be answered by obsarvation No..2 No.2
Yes..1 Tes. 1
3 [k M2 No.2
Yes...1 Yes..1
| No.1 o2
Yes. 1 Yes..1
3 Car Ne..2 Ne.2
: = E Yes...1 Yes .1
[ Radin usimg batteries [ No.1 No.2

L7-L8 only for households with electricity as mam or back-up source: f C10or Cli m (13437
L7c-L9¢ only for those that had grid eleciricity 5 years age C12mn (1.2.3.4.5.7)

Yes...1 Yes. .1

7 Mobie phone charger Wo 3 W1
o 3 Yes.. 1 ¥es .1

3 |[Bestioasdh No.2 Na.2
Yes .1 z Yes .1

L No.2 =Skip 10263 Naxher oo No.2

L10-L19 onky for houscholds with electricity as mam or back-up source: £ C10 o0 C11 i (1.3.4.5) .

L10e-L1¢c onfy for those that had grid electricity 5 vears ago C12 40 (1.2,3 4.5

: Yes .1 Yes .1

10 |Rafrigerator No.2 No.2
11  |Microwave oven ;ﬂ:s"j] :}?";
Yes.. 1 Yea .1

& || A No.2 No.2
7 " Yes. 1 Yes..1

39 |Weshie mackns Na.2 Np..2
14 |Blectric sewing machine o i
+ s Fea. -1 Fes. .1

15 |Air Conditioner (AC) Ne2 No2
5 Yes .1 Yes .1

10 [Compated Tablct No.2 No.2
5 z Yes. .1 Yes .1
17 Electric hot water pot'kertle No. 2 No. 3
i | Ve .1

3 i No..2 No.2
2 Tes..1 Tez..1

19 |Electric water pump N3 Mo

L20-L22 only for bouscholds with clectincity a5 mam or back-up source: if C10or €1 i (1,.3.4.5.7).
1.20c-L22¢ only for those thar had grid electricity 5 vears ago C12 m (1.23.457)
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Select { for none and skip to mext row.
o - Naonz.(
Do have any traditional Light Balbs? [F
20 Porrtieriely Ligh 1.4, code umber 1 - 4 ;f"il
SO: How many all together? e -
- ! None 0
Do vou have any LED Light Bulbs? IF 30.
21 ¥ Y 1.4, code mumber 1 - 4 ﬁf"il
How many all togethar? e
. Non=. 0 i
Do you have amy hght bulbs or tbes of s Mumber of hours - all light bulbs | Ves .|
22 - > : 3 14, code rumiber | - 4 o Mo 1
other types? [F 50: How many all together? | 5000 5 rubes
Nowr we would I to ask you some questions about agriculurs actnvity and domestic animale.
Nolmd .0
. . ? 0%k 1
1 Do you cultivars any land? [F SO: How hrge 05 1ha 2
i the area? a3
<tha 4
Noland. .0
4 Did you cukivate zoy land 3 years ago? IF gﬁﬁhllhl:_ 2
S0: How large was the area? <7t 3
<lha 4
5 Do youkeep any domestic amimals? et
3 yam Rechang a No..2 - 5kip to sectia ML
Nome
6 How many cattle? I-.?,..._l‘
# 33.2
formore 3
None .0
- 5.1
7
7 How many sheep, goat or pigs? 1 2
1lermerz. 3
Nomz. 0
L 8  How many chicken, ducks, furkeys, geese? :f_:ﬂi:
21 ormege..3
M M Street Lighting
Now we would like to ask about security lights in vour neighbourhood.
M 1 ﬁ)nsywm@.bwhmdha\-emyfnm:of “Peeghborhord™ means 0.5 K from Yail
-outdoor security bahts/strest behtme? Household Mo 2— Sep 10 M3
3 Is the security lights/street lighting nsed Yas..1
troughout the nisht? Mo 2
TDioes the police or local securiry groups G
M 3 patrolthe strects i your neighbaurhood sfter e
dark?
N N Time Use - Day Time and After Dark
Tntro: We would now e to kmow more ahout how the members of this heusebold spend their tima, both today and 5 years ags. We will ask shout time use for women mmd men and childran and grown-ups separataly.
v
Are you well mormed about tese ssues o R T AdemberNo and name from
wioukd vou Hee somebody eke in the __:m HEREA S EE  eiing of persens 15 vears
hvusahold fo amswer thase questions? = and olider
Sloiy: Thais 3ection s cnly for houschalds with women 15 years md oider.
How we the fime-use for adult women which & 15 yeas o obder
N
F b (] d ]
How many womm 15 years and akder (Dt women m this 30 Do women 15 years and oider spend
(have been mvolved & [ACTIVITY) the  |group ise any tme oo Bns | In the tst 7 days, how much time &d each o these (Howy enuch of this tee was spest after |mpee of Jed me on this activity
%ﬁ:ﬁ? activEy 3 vears age! | weemen wge? [ACTIVITY] |dark? chon § vears ago? [ ACTIVITY]
e A L More i .1
: : o2 HE M0 [t M Lo tine.. 2
govies % contame with o, =0 skap 2 FITRR TS —e. The zame o oftie 3
1 Callecting water
2 Collecting firrwood
I ame genersting activiies mside the bouse
bousing compound (oot i the Feld) Carmg
4 [for i preparing fodder for animas, shelfng
maize, cieaning steds, food processing,
making mats, baskets, kniting wesving,
tadoemg et foe sale.
Watching TV, Estening to the radia or using
¥ Sreatt oo
g [Spendms time on entertaimment and
socmbring outgide the homse
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Skip: This section s calyy Sor houschiolda with tla i the 2 of 3-14

Then s comtims with the tne-ose of arls i the sge o 5-14 years old

i

2

i

How many gels 514 year biave ben
mvved i (ACTIVITY) the last 1 days?

Did girls 5-14 vear in this

Foup use any ioe an
lk_hni actty 3 ymars s
Ta. L

In the last 7 davs, bow much tane did =ach of these

How cuch of this tmme was spent afier

dark?

Do meig 5-14 vesr spend moee o
s time oo this acticity than

Categori

oumber ogisis

|H0 mahizos with g if M sbpimk

0.2
ALL-siegp 50 3mw1 ctivaty

HH 30

Collecting water

Collecting firemoad

Inoome prneratmg actrates mede the
howse’ honeimg compomd (not & the field)
Cating for and prenarmg fodder for sinals,
shelling maize, cleaning sseds, food
nesssing makmg mars, baskets, kmittmz
weaving tailoring otz for sale.

Ouly for hoosskolds w il s m the ape of
s-14
Domg own homework

u

Watching TV, istersing to the eadio or using
smart phams

Spendinp tive on entenshment mi
socmlizmg outsids the house

Seip - This section t amly for housshedds with men 15 vears and oider
Then we contmme wrth the tme-nss of men 15 yezes and older

k

1

Howr mamy men 13 years and alder have
been involvad i {ACTIVITY) thalast 7
days?

| Did mem i this aze gromp
182 Y time on thiz

In thelzt 7 days, kow much time did eoch of thesa
e uee? [ACT ]

| How much of 1his 1ime wis spenr affer
| dark?

Do men 15 wears and older spend
moes oe lesz time on 1his aetivicy

ex

bmber nfman
IR cmsteua wia | 4t S¥ampmm.

Ne...2
AL —vicip i mendt sctivity

HEL MM

| HH MM

than § yeors apo? TACTIVITY]
| Mose time.... ]

Loss time.. 3
T:

b

Collctmg water

i

Collscting frmwocd

Income generating sctnihes masds the
biuse’ housing compound (ot m the feld)
Casing for and preparing fodder for mimls,
processing, making mits, baskets, knifting
weavic, talormgetr for sds

Watchmg TV, listening to the radio or mimg.
emat phove

Spendmz tims on entertamment and
socislizing cmtside the house

Ly

Sizip: Thia section is only for houssholds with bavs in the ape of

10 know shaut the th

of boys m the ape o

514
514 yems cd

1

How many bovs 514 vews have been
Envolved in (ACTIVITY) the lact T day

Categuii

s ooy

50 coatizee witk ¢ o >0 smpins

T the Jast 7 days, hovenuch time 3 sach of thase
ps ma] [ACTIVIT Y]

How much of ths time was gpent affer)
dak?

Do boys 5-14 years spend more or
less cime on this ativity thae 5
yeare ape? [ACTIVITY]

| HIEL ML

T

Collectmg water

i

| Collectmg firewood

Income pemerating setivities meide the
kouse housing compoumd (ot i the fald)
Carg for v preparmy fodder for mmmals,
o R A & food

processing, meking mats, baskars, kvitting
wegving 1aloring et for sdle.

Ol for houssholds witk boys i the 2= of
515

Domg com homework:

Wetchmg TV, listemmg o the radie or usmg
emart phone

Spendmg time on entertzmmest and
socializitz cataide the houze
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Q  Consumption / expenditure

The next section is zbout household

ed Respond:

hizmberlNo and name from

1 x ; listing of parsons 13 years  MemberNo
expenditure. Are you well mformed about o Ly
this izzue or would you like somebody else
in the househeld to answer these questions 7
Now we would like to ask vou for some information on the houssholds expenditures for food and for non-food during thelast 7 days.
. What is the value of
[ITEM] that vou produced
yourself, and consumed | | __ . = 5
A. How much did you spend to buy during the Iast 7 days, if <. '.What i the.w]':le SHILLIAM that ygu melefiei 3
c — s 3 5 o - 3 S a gift or donation? Enumerator to estimate the
onsumption (include items purchased, |[ITEM]? you had to buy it in the i b s local mices
produced/acquired and received as a market? Enumerator to |00 Pooed UPOR focat prices
gift/donation) estimate the value based
Enumerator to estimate amounts upon local prices-
Cereal and cereal products (e.g rice, maize, |3 digits 8 digits 8 digits
3 wheat, flor, millet) and starchy staples (g |Amount in local currency Amount in local currency | Amount in local currency
cassava plantain, yam cocoyam) §8=don't lmow 38=don't lmow $8=don't know
B digitz 8 digits B digitz
4  |Pulses & nuts {z.g: beans, groundnuts, palm Ao e oy s O gy s SO curmmcy
nuts. soy beans) 28=don't mow 88=dor't kmow S8=don't Imomw
8 digits 8 digitz
5 |Milk & milk products (eg: powder, tiuned, | st in 1oca cusrency Sk Bt comancy
fresh) Bi=don't kmow E8=dor't know
B digits
6 |Edibleoil (eg: palm oil growndmut ol | smqemt in local cumemy
coconut oil) 38=don't know
Vegetables (e g: okra, tomato, onion, carrot,
=t - i B digitz
1 cabbage, parden egg). and Fruits (e.g: e
bananas, coconut, pimeapple, mango, orange, 3B=don't know .
pawpaw)
 digitz
3 Amount in local Cemancy
Meat fish, poultry and egg BE=don't kmow
T digits
9 Amount in local corency
Sugar and sweets 88=don't kmow
Other food items (e.g. pepper, salt, spices,
jam, bread, meals outside house, beverages |3 giz 3 digits £ digits
10 Amoumt in locsl cormency Amount in local cemmency Amount in Local comency
i by |38=don't kmow Bi=don't kmow 83=don't kmow
How much did you spend buymg firswood s B
. i Hng. .
1 E cl:lar:ual and other fuel during the last 30 8 dizins R
737
How much did you spend on water,

12 electricity . mobile Pho_ne top-ups. imeme.r . Fothing..0 o
and other communication and transportation = Amount in TShMeticsis
during the last 30 days?

13 How much did you spend on dothes and —— Mothing. 0
shoes the last 30 days? = Amount in TShMaticais
How much did you spend on household i)

14 items, such as soap, cleaning supplies 1 digins Nothing -0

: : = z = Amount in TShMaticsis
drugz, batteries stc durme the last 30 days?
'Only for housshelds with members
attending school this school vear (ACG=1): e
i f * ¥ , Kothing...0

15 How much did you spend on education 8 digi Amount in TShMeticais
related expenses (school fees, uniforms,
supplies) during the last vear?

16 How much did you spend on other needs T Yothing. .0
during the last year? i Amount in TSR Maticsiz

5 Attitudes
4
Now I would like to ask your epinion on A e
Mambaro and nemea fom listin
1 some energy related questions, who would  Fecord c_f::x ﬂhgw_ﬂ_;: __1}1;_ 2 ) fenpenie
be the right person to answer these E
questions?
0 "yes" m (C2, C4, C6, C7, C8 and C9) then skip to 83
r e ; "Satisfied 1
1 Arevyou satisfied with the service from s s Netral 2
MAIN SOURCE OF ELECTRICITY]? ELECTEICTIY 8 B0 Umatisicd ¢
r
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?
7 : FAgmss 1
3 Smoke from traditional stove iz good for o Opinion 2
chasimg msects away. 'Disag;ﬁes 3
Agres: 1
"y Certaim food tastes better when cocked ona .. Nfz:imm 3
traditional stove. 'Disag,ﬁes 3
Agress 1
5 The traditional stove is good for lighting up Mm 2
in the evening Dizgprass 3
The monthly electric bill is of would be 2 .
& fmancial burden for my family, if household F Yo Opizion 2
connected to the grid. i 3
F,
Apraas 1
7 Today, the quality of life of my household 5 ..q 5000 ot o Opinion 2
iz better than it was 5 years amp. Disagreaz 3
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U U Livelihood means
e would now L 1o koow what the
Tousehold members ar= doing for the
Irvelibood in addition to their maim work

g 4 Are you well informed sbout these issues or
would you lke somebody elie m the
Louschold to anzwer thase quastions?
r
For honsehelds where the hesd 15 at Jeast 23
2
U 2 |
Did you produce
D)0 YO DrOGUCE 0f Prosss [PRODUCT] i the
Categories [PRODUCT] in the housshold roday?
ol ; You sad that your hoossheld producs process -this
1¥p2 of product Who is the (mam) manager in the
Tonsehold for this production? Where and how is this s2le done?
Yel=c e T T
Ne.2 Through
1 |Agicuitura by products, meladimg dons, i 3 o
starch yuice beer jum ol sesd bran sto HET mambar s T cust ing homa 4
3 Lwestock by-products (milke chease)
3 Freshprocessed fish
4 |Firewood home-made charcoal
% Constraction tmber, wood-polss or other
" |construction mererisl
6 Idats, bricks, cane furniture, weave baskets,
tharch grass etc
U 2 | 2 £ 2 k
Dhid thie petson or amvbedy
=z 1 ths houssheld do this

Categories type of prodaction 3 yeurs

Was any electricity used for light of

machmery for this processing/ Did this production make Jess money

[Was any electrinity vsed for this

production? same smount of monev of more money 5 vearsaso?
1 |Amoultursl by-prodocts, mebdme dour, e, L 2 ;'El
| starc] beat oil. 3eed bran, etc it
Z Livestock byv-products (milk, chasse)
3 |Freshprocessed fish
4 Fireweod, home made charcoal
= Construction timber, wood-poles or other
© [comstruction material
5 hlas, beicks, cane furniture, weave baskers, Ya
thatch grass «tc ¥o...2 “waiip te U3al
r
First ask &l products | iay and 5 years ago (U3%). Then ask U3e-1732 for the products producsd
Mo we would liks to kmow if arvhody in the housshald own 2 buzmess or provida a service Wa would like vou to sxcluds arienltural busimesses services
U 3 i
| Ty o prv -
Does aybody i the houszhold EUSEDi e
Categaries [BUSINESS] todzy ] housebold T years age?
({Deseribe event 5 yrs apo - | Tou szid thet your kouzchold run this type of busivess | Where is this busmess 'service
DROUGHT, FEOCD, Who is the (msim| For this busmess service?
Ta Lol idemce 2 Tnduswicd it 3

offer professional service: 22 o doctor,

Vit 23 Yo IS M. 2 > abip ot Traditional okt placa. 4 Commaial ama
1 al:tr,'untcam. lawyer, translator, privatetutor | - mep.. 3 Eeatts o
midwife, masom, #te.? Otar firad place...7
|EE memiber = Mioibila Incatica

nun 2 heusehold-owned shop ot providea
service fom home suck 25 a carwash, metal
worker, meckanic, carpenter, barber, tailor

o

e

omwn 2 tradimg oe servics busmess on 2 strest
- of m 3 markst?

drmre 2 kousehold-camad ta or pickup

4 track 1o provide tramsporation of moving
grvices?

5 own 2 bat o restawant?

own any other nen-agrioulioa business,

11 even if it is 2 small busmess ron from home

o1 on & strect?

£ B
Was the profit from this tusmess § years am,
‘Categories smaller. the same o lrger than pew?

Was any lectiicity wied fon light o1
machinery for this business: service?

Waz any alactsicity vsad for this
3 yeare pp7

offer professional services a5 a docter,
1 |eccountant, lawyer, trenslator. prvete toter,
midwife meson. ste.?
runa household-owned shop or provide s
sarvics from koma such 2z 2 carerask, matal
wotker, mechanic, carpenter, harber, tailor
ere]
o%m 3 tradmg or sernoe busmess on 2 strest
O m 2 market?
drive 2 houssheld-owned tax o pickp
4 truek 1o provide wansponation of moving
services?
5 Jown abar ot sestaue?
wwn zny other poo-agricultursl business,
5 |evenifit is 2 smal business nm from home
orom 3 strest?

Yol
e

b

Yol
P
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L
U4_Us, US, Utd: for all households. For households where the head is at least 25 yrs (AB35 >=25) and lived in the same commumity 5 yrs ago (B2 >=3), ask alzso question
Us

17 176 o

7. U% and UL Did this person or anybody else in the household do the same tvpe of work 5 years ago?

We would now like to lmow whether any houschold members have been working outside the household during the last 12 months
Has anybedy i the household done some

U 4 piecemesl farm work during th last 12 i
menths?
U s Did household members do this type of
wotk durmp 2 12 months peried 3-6 iz
Has anybedy m the household done some
U § other piecemesl work for a business or Yol
somebody outside the household durmg the Ke..2
last 12 months?
U 7 Did household members do this type of a1
wotk during 2 12 menths peried 3-8 vis No..2
Has anybody i the household done some
U 3 public work (for the povernment. donors. Yes._.1
charities) such a3 cash-for-work during the Fe..2
last 12 months?
u 9 Did housshold members do this type of Yas. 1
work during a 12 months period 5-6 vis Ne..2
"Did anybody in this household go for work N
u 10 outside the community during the last 12 ;‘\.f”;l
months? £ : il
U 1 Did hc:ujehold members do this type of 1{55,, 1
work 3-6 yrs ago? Ko..2

T T Women’s Empowerment
Now I will ask vou some questions
regarding decision makmg n your
houssheld. We would now like to talk to

z 1 [NAME OF FEMALE HOUSEHOLD HMembeok
HEAD], [NAME OF FEMALE SPOUSE e e
OF HOUSEHOLD HEAD)] or another adult il o
'female in the household. household >=15 vams old.
Youl
T = Who usually makes decizions zbout health Your hsband partnar 2
B care for yvourself? You and your hushand/ partmer 3
Someons alss 4
E Youl
T 3 Who usually makes decisions about major Your hushand/partnar 2
household purchases? You and your bosband! parmer 3
F.=ad options slond Somepna alss 4
I Youl
T Who usually makes decisions zbout visits to Your hushand partner 2
vour family or relatives? Yo and your busband! partnar 3

Someons ls= 4

W W Social life and physical security
W 1 "Wz will now ask vou soms guestions about how safe vou fesl m different situations.

2) How safe you feel n the followimg situations today?
b) How safe did vou feel 5 vears agpo?
W 2 a b
Categories 5 Wears ago
ot zaie 1.
g x 2 : Fairly sai 2. Fairly saf 2.
1 VWalking slons m vour area during daytime Completsly sai3, Completaly sa5 3.
T5ot applicabla . 00 ot gpplicable. oD
Mot zxis 1. Mot zais 1.
- o - . Fairdy zas 2. Fairly zab& 2.
2 Walking slons m vour area at night Eonplii sk Complely s 3.
IS0t applicsbla. 0 ISot spplicshla._ 00
Mot s=i 1. Toot zal 1.
= Z 2 Faidy saf 2. Fairly sai 2.
3 Eeing alone at home during daytime Completsly sa 5, Complatsly sa 3.
Thot applicabla. . 00 Mot applicabla. . O3
Mot sais 1. Toot sai2 1.
n . Faify sai 2. Fairly zai& 2
4 Eesing alone at home at night Completaly saf 3. Complotsly saf 3.
Yot applicabls. . &0 T30t applicsbla. .00
ot sz 1. Yot == 1.
VWaitimg for, or i public transport {m your |Faidy sa 2. Fairly saf 2.
= areal Complstsly =a& 3. Complstsly =g 5.
Iiot spplicsbla.. 00 Iiot spplicabla. .00
I9ot 5=l 1. Toot sal 1.
& At the workplace (e g ficlds, market, job, Fairly saf 2. Fairly sz 2.
etc.) Complataly sais 3. Complataly safs 3.
Yoot applicsble... 00 1ot spplicsbla... 00
Mot sai 1. Mot =3 1
. R Fairfly sas 2. Fairly saf 2
T In public places, e.g shopping centre, Complataly s28 3, Complataly sa 3.
church Mot applicabla. 00 ot spplicsbla. o0
Mot z=is 1. Mot zai 1.
Fairly sa& 2 Fairly za& 2
8 Complataly s 3 Complataly saf 3
VWhen cellecting firewood oot applicshle. S0 3ot spplicsbla.. .00
Ioot ==l 1. Tot ==l 1
o Faidy ssi 2. Fairly saf I
Complataly sais 3. Complataly sai 3
VWhen fetchine water oot applicabls. 28 Mot spplicable._ o0
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last section presents a few questions related to the Global p

and period of closed schools.

Unit: Household

Has anybody 12 years or above in this

P 1 household changed their main occupation Tes...1
B over the last year during the gdobal p No..2>GP3
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 Presart o
GP b their main cocupation over the last vear
during the global pandemic up to today?
Famear with non-Bmily smployess... 01
Famar with only #mily membarz. .02
Fam worker.. 03
HNon-frm busins:z with non-Bmily emplovess.. 04
Non-farm buzines: with only Smily employeas. . 45
Unpaid asziztancs in @mily enterpriza/Cazual Day Labogar.. 06
Wage Employes in Private Company (with contracty... 08
What was [NAME] s main Decupation Waga Empleyes in Drivate Company (without contract)...09
GP 3 bef heei G it Wage Employes fir Govemmant... 10
08 L pional pamdemec Star 4 year: Wage Employes in Parastatal (govemment owned company)...11
Was not working, but was looking for work and has worked
previously.. 15 Skip -=0P 3 Mant Iflast parson = GP 5
Waz not wodsing, but was looking ©r work. Had naver woded
befbra. .. 16 Skip =GP 3 Nowt perzom Iflast pamon = GP 5
Waz mot woring, and was not leoking fr word (shedsnt, r=tisad,
dissblad etc)...17 Skip -G 3 Naxt pamson, Fflast pemon - GP
s
Apricultue - crops/aestry. .. 11
Agriculture - animal hushandry. . 12
Fizhinz .13
5 2 = Poapair. 19
What was the main activity at [NAME]'s T ranepotation... 20
GP 4 place of work before the global pandemic Acgommodation aud od servics...21
started last year? ion and cation... 22
Financial, pro©esional...23 administrative and support service
Public administration and defnce... 24
Education... 25
Human health and socisl wed. .26
Arts, emtartainment and racragtion. .27
Paronal sarvica. 28
Diomestic sarvica. 20
e s i W
All >GP 3 Memt TFlast parson = GP 5
r Section GP 5-43 is for households
Unit: Household
GP
Incregsad.. 1
" . < . Stayed the sama. . 2
GP 3 Family farming livestock or fishing iy
o such income, wot spplicable...4
Increasad.. 1
P 6 Non-zgricultural family businesses. Stayad the sama.. 2
mcluding family businesses Dacragsad...3
o such i not icabla. 4
Increazed... 1
. . . Stavad the sama. 2
GP Salaried employment of houschold members cad
HNo such incoma, not licable. .4
Incroased.. 1
GP 8 Unemployment benefits
GP 4 Eemittances from abroad
o such incoms not spplicabls. .4
GP 14 |Remittances within the country
GP 11 Intc_rme from property, mvestments or
savings
GP 12 |Pension
GP 13 |Government Assistance

o such incoms ot licable. .4
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Increased. . 1

Lymy . . ey Stayed the zama 2
GP Financizl assistance from friends / family 5 g
o such income not applicsbla. .4
Increasad 1
GP Assistance from NGOs |/ charity Stayad the same...2
OfgEnizations Decregsad.. 3
o such incoma, not licshle.. 4
Thank you for all this detziled nformation! Ticreased; 1
GP What about the total household mcome, has Stayed the sama.. 2
that increased, stayed the same or decreased Heetrenil 4
ave your use of electrical power mereasad, Ticreased)_1
GP stayed the same or decreased over the last Stayad the sama. .2
year during the fobal pandemic up to Dacrassad..3
today? We have no alectricity, not spplicabla.. 4
Have you changed the type of fuel you have 5 ot i S el
2 < e 1] =PI
GP been using over the last year during the ;{:m:t 1_21'] ;;_1 5 RemaIS
global pandemic up to today? L
Firswood, dimg, twigs and leaves. . 1
Charooal .2
What type of fuel did you use before the Eemasng 3
GP global pandemic started last year for your Fiice busks, pallsts or briquettes. 4
main stove? LPG, biogas.. 5
Elactricity...6
Solar oven {pon-slactric).. T
ave vour consumption of fuel for cooking
GP mereazad, stayed the same or decreased over I'ES;&‘_ a: 'L" 1 N
the last year during the global pandemic up o T i
to today?
o, contimeed with the same stove,..1 > GP13
Have you changed which stove to use as
GP your main stove over the last year durmg Yas, hava changad to another main stove. .2
the global pandemic up to today?
Focket stove matsl wintemsl chimnay ¥i
Lorana 1 Foockst stove with wall- saslad chimpey 141
Matal socket stove..... 143
. N Traditional charcoal stove - Open access for air ... 201
Which type of stove did you use as your Teaditionsl raisad charcodl stova 202
GP maim stove before the global pandermic Charcoal stove, Old ICS Opaning o sir may ba desad. 211
started last vear? Cersmic linad charcoal ICS ......221
Ceramic linad and insulated charcodl ICS .....231
Karosana cooking stove (Mching)..... 233
Efficiant charceal steve with controlled sirflow...... 241
Casifiar stove.. 331
Saw dust, risk busk gasifior stove...... 332
Jiko Safl Gasifier stove wibioed sir & chimney.
Bingaz stova........ 451
Nultipla LPG stove..
Bingla LB stove
cpl = Have vou sold any of household items smee fes...1
=3

before the global pandemic started last vear?

No..2 skip to GP 23




1. Bad
2. Tabla
3...Bigyele
4. Motorcydle
5...Car
6...Fadio using batteries
GPl 2 I \uick type of items did you sell?
..Elactric sswing machins
..Air Conditionar (AC)
...Computar’ Tablat
17...Elactric kot water pot/kattla
IB.TV
18, Elactric water pump
Have your total consumption increased.
eel 35 stayed t}.:le same or decreased over the last Lsnm olame 4
vear during the gobal pandemic up to Pheroasd 4
today?
Yas, agricultural by-product s, including flour, starch, jiuica,
bear, jam, oil, seed bran..a
Yes, livastock by-products {milk, cheese).. b
Weas, frash/processad fish. . ¢
GP 2% ‘az, firavood homs-made chareoal.. d
Vas, construction timber, wood-polas or othar
. construction material .2
[,S.Pl'c fhiike aﬂ:l_equa ; Wes, mats, bricks, cane furniturs, weave baskets, thatch
Sktp.to the._ st Tes answ 2 SRS
continue with the remaining Yes - T
productions
Was any electricity used for light or machinery for this
[PRODUCT] production?
P a7 |Agricultural by-products, including flour, Yar 1
= |starch, juice, beer, jom. oil, seed, bran, st No..2
GP| 28 | ; s hieh
Livestock by-products (milk, cheeze) Ho...2
faz 1
GP 28 Fresh'processed fish No..2
GP | 30 |Firewood, home made charcosl e
Construction timber, wood-poles or other Yal
GP 31 z : -
construction material Te...2
GP 3 Mats, bricks, cane fumiture, weave basksts Va1
thatch prass etc Fo...2
Yos, offer profssional sarvices as a docter, accountant, lawyer,
translater, private toter, midwif, mason, atc.a
Yoz, mun & housshold-owned shop of provide 8 service fiom bome
such as a carwash, metal worker, meachanic, carpenter, barber,
tailor et b
Waz, own 2 trading of servica busine:s on A stest orina
Gk -t " |madket.. ¢
CSPro to make adequate skips Y‘”‘-_ devosa il Eaintl Wl df i op 0 40 pm¥ide
Skip_tc the_irst Yes answer apd then ;‘:@m«“wgﬁ‘:& =4
continue with the remain Yes, own any ofher non-aesiculturs] business, even ifit is 2 small
businesses/services businsss nm fom home of on a streat.f
Waz any alactricity usad B light or machinery £ thiz
buzinsss servica?
offer professional services 2z a doctor, g
GP 34 accountant, lawyer, translator, private tutor, \:Sl
midwife mazon, ste.?
run 2 household-owned shop or provide a
P 35 service from home such as a carwash, metal Vel
worket, mechanic, carpenter, barber, tailor Fe..l
ete?
GP ET trading or service business on a street Yas 1
of in a market? ..l
drive 2 household-owned tad or pick-up =
GP 37 Iﬂ.ld_i to provide transportation of moving Yo.2
services?
2 Yesl
o 38 | own 3 bar or restaurant? No..2
own any other non-agricultural business, 3
GP 39 |even if it iz 2 small busmess nun from home :i.:s 12
of on a street? o
Did anybody m the household do some it
GP | 40 |piecemeal farm work before the global B!
pandemic started last vear?
Did anybody mn the household do some
GP 1 other piecemeal work for a business or Yol 4
somebody outside the household before the Keo..2
global pandemic started last vear?
Did anybody in the household do some
GP 0 publ_i; work (for the povernment, donors, ‘{5 1
charities) such 2z cash-for-wotk before the o 1
slobal pandemic started last vear?
Did anyboedy in this household go for work "
GP 43 |outside the community before the global ::‘ 1,|
pandemic started last vear? o
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X |X Telephone number for future contact

Only for houssholds with at least |
Ttis important for INENES to follew up on T z
the energy situation i the households m
[TanzaniaMozambique]. We would
X 1 therefore like to do a follow up of this
interview i a vear of two. Is it all right with
you that INENBS contact you by
telephone for this purpose?
"Thank you. On which telephone number or 'E

g

Yol to

X 2 :
numbers can we contact vou?
AA AA Interview particulars - continued
AA 20 "Date of iew completediended Dsy Mok
2 - Completed. .1
Aa 2 et MNaver complatad (vacant of sefisal), 2
AA 2 number and ¢ "Erumerstor D
i mmeratior 2 ¥
AA 013 PR = Dey  Month
A4 U "Superviser D
r
AA 25 Day  Momth
. ) ) .
Appendix D: Community Questionnaire
e Statistisk sentralbyra
Statistics Norway
CONFIDENTIAL
Impact of Access to Sustainable Energy Survey 2021
r
Community Questionnaire
[ THE NATIONAL BUREAU OF STATISTICS (NBS), TANZANIA
STATISTICS NORWAY (55B)
For the comnmupity interview we azl: the village
chief/chairperson. village ex ecutive officer (VED) to gather a Standard codes
il eonp ol people Cutsids housshold a4
The group should preferably comsist of: .
—the village chief VEOQ himself/herself or anofher authority Other, specify 55,9
persom appointed by fhe village chief VED. ro/ none 56,4
-1 adult woman
-1 adult man
-1 youth.
To prepare for the interview the village chief VEO in the
community will be given a paper questionnaire by the IASES
team Some of the guestions require in-depth kmowled ze about
diffevent fopics. The specialists within thete arens in the
community may be invited to the join the group or you may
prefer fo tallz to specialist: in advance. The topic: covered are
emergy supply, health, education, agriculture, business,
manufactoring etc. We ask the village chief VEO to tick the
which specialists the chief VEQ has tallked fo in question B1. & 7.1
Don't know
Codesz in the queztionnai Hot applicable 3

"Duestions and codes
Inztructions for the enumerntar
Instructions for Capro programmer

| Quection | | Response Code |

A A Community identification TanaE
Regional |

A

Pegiomal code {2 digits
a 2

Dstrict ens {1 g}
& 3

Ward code {3 digitsh
A 1
A 5
A &

Enamaratonasa {EA} nussar [ digrs|
A I
A 7
A 8 ez codetook

ees from GPS
A 9 ISorth coordmste e, Latitude M {-xmo00m south o
r Longituda E {+sm o

L} 10 East coordinzts i o ik et

menidian
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B

Community leaders

Chief Chairperzon.....a
‘Heciicity / snergy b

1 Muliple anewer Multiple answer
Who did the village chieftalito 1o prepare for
the intervi=w? [Fthe villags chae fis
Imowle dzeable withinsome of the topice. this
should also be recorded.
L These guestons shouid be asked fo Knowledgable or Persons werking =1 that particular community
2 a b 3 d
Ts the pasticipant chir ar or how mamy years have vou lived in this
Categories | Full Nane Lsin [mewledzable ma specific topic? | commumity?
Chisf/ Chaigpersen.... |
Male 1 ﬁ;r;:y;m...l
(Fole. 2 Lfore than 10 vears.. 3
1
3
F]
A
]
C Background
First we start with sorme questions about the prople ving m thas commumnity
5 "Howe mremy hous chalds are cummently lving
the entire cormumity? An spproxmate mevber will do. Numhar ofhouscholds
i More.. 1
2 It there more or lezz honzehelds in the " Legs. .3
camrrunity now than fre years aga? Same a5 Syears zg0.. 3
Crop cultivation...a
Livestodk . b
Fishing hunting..
Trading...d
Servicss...2
3 Small-scale mdustry (non-farmi. £
Larze-gcale comrercial industry (non-fanm.. 5
Transpor. b
Professional cecupations 1
What are the two most widespread economic Civil pervice.. j
activities in this cormumity/ quarter? Twu tesponses poxsible Two responses possible Teher, q
D Supply of electricity
Then we continue with the mmn topue for this survey, whuch s elzctnoity.
Netiznal grid connection .a
Local mini-grid..b
Diesel/gasaline generator..c
Solar home system _d
Solerlantem/iighting spstem e
Hecnargeable bamery
y —— Wind power.g
bl m Lﬁm somos afeh ey No electric pawerin community, but grid in neighbour
1 that are avadable i this communty for community_h - Skip rm Bd
households crbusinaszes? Mg electric power In community, BuT can charge
batteries and maobiles in neighbour communiz..i -
Skip to D4
Mo eleciric pawerin this or the nelgnbour commisnity,
but can charge maokiles further away within walking
disknee..j-> Skip o D4
SMulfipls respoms e rMx:l.iple Tespone 'NEI electric powerpower [n this or n2ighour
Kilometres (ifin EA wite 0)
2 How far s the nearest [TANESCO-office? Don't knowr.. 58
TANESCOREA 39 lmor rore 99
Yz, navional. .1 = Skip to DS
Tntervi=wer CAFT check: Ts the cormmuonity Fes, both national and Tocal mni-gnd 2> Skp to DE
3 comnectad to the national end or a local mini- Yes, Jocal mmi-gnd.. 3 - Skip to D
grd? o4
Gridis not available. .1
Houszeholdz do not want to comnect to grid.. 2
o Whatisthemminseason why the commmity i PR e
nat cormected to the mrid {TANESCOREATT s T e 5
F ¥
Submitted apphration and waiting for cormechon &
Other_ 35
r
. Wes..1
s Doum.eccfmnmyﬂpectmgitgnﬂ o3
cennaction in the new two years? ALl 3kipte D31
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Tndividual.. 1
Prvate firm . 2
Naticnal govemment . 3
D P Who s numming the local mni-gnd systemm IMuricipal Jocal govermment. 4
thiz comrmumity? INGOdonar.. .5
Commnity/cocpesative. 6
Cther, .33
161,345,655 skip to D&
‘What 12 the name of the tocal mim-grid
» i conpany 7 'Nm of corpany
£ . Recordmyears [fless than 1
o 3 ;m::nmy_wnf’mﬂucmmymmu yearreeoed 0. ifmore than 10 Timberafyeat
i i approsmate rumber of vears.
'ﬁ)idﬁwccummky haveto pay anything 1o Refer to amy compumity cost 1o Yes...1
D 4 getthe gnd cormection to the commmuty * have the mfsatmctors No....2 > shap te D11
nstalled. Don't know. 82 = skip 10 D11
ﬁ{nwmhﬁ&:cumnxntygaytngeﬂhc Pefer to any commumaty cost to Local
o 1a “gid cormection? T:uun.hemﬁ:smme Tan't know, 58
installed.
i Soall part o feammumity....1
o 1 Halfofthe commumity 2
Is mrid service available in the whole Dozt ofthe conmmity_ . 3
‘cammntty or enly i a part ofthe commumity? Bead eptions aloud Entme commmity 4
Snmll part ofthe households .1
o 1z How meny houscholds ae connected to the Halfof the households 2
Erd? Lozt of the households.. 3
Allhouseholds . 4> Skop to TH4
Househeld is far fromthe grid and hence have to pay
more to be connected .1
Crid is too far fomzome househeldsmor available 2
Cost of mutial conmection is too sxpensive. 3
Punring-fos is tog expensive .4
D a What i the nem reason that some houzeholds Szhs Ged with comrent enersy sahstion 3
are not connected to tha gid? Penting. Lamdlerd dacision. &
‘Bervice Unzeliable. 7
A i ¥ dure is taa i ::}
itted applicari waiting for o, 9
Conpany refised to connect the household .10
Other, _55
Wone 0
" Soall part ofthe busineszes .1
D G G MR R e e Halfofthe businesses 2
end? Mozt of the busmesses 3
Allbusinesses. . 4
Are thers certain months seasoms every year
bl 13 when the commmity experences bad Yes...1
elacticity service Gomthe grid? No._2->skipto D17
4 ¥ Jamary.. 3
February. . b
March..c
Apl.d
What are the worst months Frsevice om m“: £
T 16 1he gud? Up to thees monthis ae possible. J“*)‘\B
Becord the monthe when August._h
conpmunity has the Jowesi Septevber.. i
e of honrs of elechicity Octaber.. §
sugply Tp o three monthe are Movember.. k
psille. Decerrber ]
"Da you practice Joad shedding in this areain  Load chedding it the oot howe 4
] 17 the rainy sezzon? efelectriciy avzilable fomthe Yez... 1
i mnd for certam curtemers Neo.. 2
i e . Load shedding i the st hours |~ S0 §
D 18 x‘:‘:;’:::::: Seedsimedime i antiin | ity ki frmibe No..2
- £nd far certam customen. 'I.'E"ru:h:m?mnims#alfp to D20
D g Do TANEOGubedemmey) S0 0 Yes.. 1
poblialia taad shedding” schiduie? gndfor cartain customers. Meo...2
o 1 What was the total duration of 2ll the
outagesblackouts diming last week? Tno outages occoeed, record 0 Hours
Inthe [ast |2 months, did the power at any Yos..1
D i tire go aut for more than 24 hours for multiple s 5 o
houschalds im the commumity at fhe sam= B2 A ot
Ty i
February.. 2
March 3
April.. 4
May 5
% gy Whenwas the lac time the poer sert ot fr R‘"’:
than 24 hatwe m thie by BT,
August | §
Geptember. 0
Oetober.. 10
Movendber 11
Decerber. 12
o n Howmmny daye did it take to fxthe issue and
fior the commumity 1o r2gam power? Tless than 3 day Mlin 0 [fless than 3 day @m0 Miwrba of days
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What zre the two most sefiows probleme this
‘cotmmamity expensnces with the pud
slactricity?

MMultipie reeponees pozeible.
Up to two amswers

[Ohver the past 3 years /Since the commurity
Bret got access to the gnd]. has it gotten eazier
or harder for new hous sholds 1o connect to
the mmd. or i the zituston about the sameT

[Crvar the past 5 years JSince the conmusity
Erst got access to the gnd], has it zotten
cheag er o1 more expeneive Lo consnect to the
an'd., or iz the prce about the same?

=

[Crvar the past 5 vears  Since the oty
frst got access to the gnd], has therebeen AL

Kno paynentnecsssary,
choose opticn 1

k13 an ! Ifthe

Multiple reaponzes poasible. Twe
answers
IEDLin(12) ﬂ'un coptinue with D27-D30

1fthe conrumity has had access §
years ormore (D8 ==3) Aglk [Over
the past 5 vears]

Ifthe comrmunity has had end
aceess lessthan 5 years (DE<5) ask
[Since the commumity first got
access to the grid]
the comrumaty has had accesz 3
yeas o rrors (DR 3=5) Ask [Over
the past 3 vears]

1fthe community has had grid
access less than 5 vears (DE<3) ask
{Sirice the commurdty frst got
aceess to the md]

"Fthe cemmunity has had aceess 5
Fears of tore (D8 >=T) Ask [Over
the past 3 years]

less ormore black-oust ar brovn-auts in vour orunimtentionsl drop orpeakin acesss less than 5 vears (DE<5) ask

-commmty, o1z the frequencie shout the

zame” supply svsizm

[Crver the past 3 vears /Since the commumity
fust got access o the grid], has the price of
usmg electncity becone higher or lower, criz
the price ahout the 5 ame?

[Cnver the past 3 years /Since the commumity
firs1 gor access 1o the grid], is thers slectricity
avalable for nore orless howrs at mght, oris

the hours afelactricity supply 2t night dbout
the same?

[Crver the past § years /Since the commumity
firet got access to the grid], has the repan end
nminisnance servics fomthe provider gotten
woese of better, orhas it stayed the zame?

Do any houssholds own 2 selar hane

Lghting i this =
I it just 3 few househelds or s Tt rmny
houscholds that use solar systers/sal

lighting sy.;tem: in this eemmmicy?

Can wou buy or lazze a zolar home
systens/solar hghtmg systemum tha area”

Are there any shared solar'slectnoty daven
imigation evetens used by fanmers i this
commanty?

Are there my shared eolar slectne water
purmps in this commumity for dinking water?

Energy development project

Muitiple respemaes posaible

veltage man clectncal pawer  {Sinee the commnty first got

access to the grid]

"Teihe community has had access §
veans ormmore (D8 =5 Azk [Ovar
he past 3 years]

[Fthe commumity haz had snid
accees less than 5 years (DB} ask
{Emee the commuuty first got
access to the grid]

"Ifthe commumaty has had access §
years oo moes (D2 =3} Ask [Ovar
the past 3 years]

[Fihe conpumity has had grd
access less than 3 years (D8<5) ask
{Since the community first got
access to the gnd]

"Ethe compuraty has had sccess 5
years or more (D8 =5} Ask [Over
the past Fvear]

[Fthe commuaty has had gnd
sccess less than § vears (D8<5) ask
{Since the community frst got
access to the mmd]

Multiple responses possible
IFAfa=] (URBAN) SEIP TO Ques tion D35

Supplyshertage'net enough hours of dlecmaty. 2
Lewhigh valtage problane ofvaltags fuctuations. b
mpr=dictable mterruphions . o

mespactadly high bl d

too expensive._e

do net st the supplier. £

carmot power large apphancss g

Tminteinancals avice prablens. h

mpredicactable bille i

other..q

no problems. x

Eagier 1

About the same.. 2
Harder 3

iz

Ho payment then, ao paymeni oo 1
Cheaper.. 2

About the same. .3

I'Mpm epensive...

Lezs black ours and browm outs... ]

Stayed the same. 2
Were black ours and brovan outs 3

Lower..1
About the same. .2
Higher 3

Less howrs 1
Stayed the zane. 2
More howrs.. 3
Worse...1

Stayed the same 2
Ectter. 3

e

No..2 —>Sipto D3

Just & few houscholds. 1
Mlany housebiolds 2
Purchase fromshops...a

Purchastlease BomNGOs ¢
Frae..d
Other,..g

Haz amy ofthe followmg prograns been mplerented w the commuraty mthe last 3 years?

Power lines progrant Construction,
mEmtenance o1 rehabibitation

Devices uemg colar power can
beused even by remote
heussholds with ne aecaes 1o
thegnd B uses salas power
and depandant coytha capacity
ofthe systermt can power
everything fronia smgla Sght

Solar bazad conmamity mini-prd program

& liks 2 padin

Devices usmg solar power can
bz used even by remote

ot shalds with ne atcess 10
the grd [tusas solar power
and dependent on the cagacity
ofthe svstémit can power

Oiffgnid ensrgy disibuticn program for
mdividual households, 2.2. selar lantema,
solar home systens, electnic generatar
Uher developent programielated to pover
supply

Solar irrigation program for frmers

everyihing foma single Bgha
up to applisness ike aadia,
fam, TV et
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F F Infrastructure
Mowrwe would Bz ta knewmere ahout the access ta the cormamity and to vanous service mitastachares that are avalzble m this commumaty.
"k the commity accezsible by motor wehicle

3 i {car o1 truck) during the dry seascn Yes, by pavedroad. 1
Yes, by unpaved'gravel'dirt road.. 2
Mo 3
& - I the commuity accessitle by moter vehicle ::: :;f;:;f:;:d@mm 5
(car or truck) during the raimy season® No 3 =
F 3 ; s
Is thers 2 bus connection m the conmumty Ne..2
F 4 What is the distance in kilcoreters famithe
comrumity to the nearest towny/city? Kilometres
E 3 What 1= the diztance i kleneters fomthe
commrrumity to the district cenber™ Filometres
F 5 appecsdrste mreber of KL IF
What 15 the distance m klometers fromthe bank brznch within ¢ coorimmty
comnmity 1o the nearsst bank branch? = re 28 0 lan Kiloneras
¥ mn
appronnmia mmber of KILL IF
F 7 ‘What is the distance in ilometers fromthe  mcodimance ms thation withn
1o the neazst commmity code distance a8 0 Kiloretres
'i:uti.bm.iun? bam Trom't kmow {85
Yez. everywherz in the commmnity...[
Yes, most pans ofthe community 2
F g Can amebilz phons gt @ workng signal mthe Yez, half ofthe commumity. .2
compmty? Yez, only a few panis ofthe community. 4
PBead optioms aloud Mo, nowhers in the cammnty_3
W'z would nevw bike to kmow sbout the presence of muarkets e ducstional mstitutions and health services in this conmmuty,
F ) S b e d
Categones |SERVICE Arethers amy [SERVICE}in |What 15 the distance to the near=st | Do at least one of thes e [SERVICE] have access to Did this service saist in the
thug commmity T facility of this typeT —>slap o d electricity? comrmumity fe years ago?
VICE]
1 Yes. 122 Yes. 1 Yes.. 1
[ Permenent rarker Mo.. 2 [l Mo . .2 o2
2 Ves.. e A Yes...1
|7 2eldy or fonmight noarker o2 lam o MNo....2
3 Tes. 15¢ [Yes....1
| Local moseat No...2 lom Mo...3
4 Yep...l-=e il Yes....1
Pre-prmary schoal ! Eindergarten Mo T lam g No. 2
5 Yes.._l->c - Yes..1
[ Prievary schoel No.. 2 LS A [No.. 2
6 Yes.. 1-c - Yes...1
Secondary schoalhigh school Mo...2 lon il No.. 2
= Fes.. 12 ek O |
IVET ical and vecational aducation and| Mo 1 lom T | Mo.._2
s Yos.. 1l >e AL (Yez....1
| Prvate chmme Mo 2 -2 No...2
s Yos.._l - T | Yes...1
Govemment climic Public Health Center Mo 2 Lana] - No_ 2
w0 ¥ - 5 | :cs.._l
Disp o ph No..2 e 1 No...2
- Yes._15c L Yes 1 les 1
Hospital No...2 lm o2 [e...2
G G Business
W would now ks to lmow dbout the pregenca of differans types ofbuzinsezes and services in thiz commmnity. We would e to kmow both abour the simation today md 3
years ago
Iric the typeofbusmezs wa are mterapied in, not ifthe emct e business axpted & 15 AZ0
[ 1 MANIFACTIRING_MAKING GOODS | a | b
z Was there Busmess
Catamones Buzines: Types L}nmmm::’v[S sarg ::P
A
1 Tailar, ehos manu fcther or shoe repair No...2 52
2 Yes...1 sl
Baker or busmess mg baked goods No...2 E—r |
3 businezs makmg Coffee. tea. sugar. ol drv Yep .1 %
Eruts mdumﬂ;mcustdfnods No_ 2 2ad
4 Yes...1 A
business ofrmbking No..-2 i
5 1 EE |
business o ing Fuminae Mo...2 |
6 Fos.. 3 i
busmess ofmmbanz Metal Fraducts No....2 ey
- Yes...1 [Yez...1
business ofmalanz Houschold fems Mo 7 Mo 2
2 Yes..:1
business ofmaking Tools and I 2 [Na....2
8 1 Yes 1
business ofpmbing Bricks R Neo...2
i Yes.. 1 Yez .1
businezs of doing Ocher Manufacnurin No....2 MNo....2
Are thare any [buzines: type] | Was thete any [businzzze type] m
SERVICES —SELLING GOODS in thus comorumaty? the ¢ atv 3 years ago?
1 busineze of Selimg fvod or Grocenes (street  |Yes...1 Yez...1
food seflers, restaurants) Mo 2
1z busmess of Sellmg clothms or houschaold 1
irenE 2
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12 business of Selling conputer or phone Yes. .1 Yes .1

services MNo....2 No....2

14 - . Yes....1 Yes. .1

business of Selling other goods No.._.2 No....2

is Yes. .1 Yes...1

- business of providing Transport No...2 No...2

16 . . ) Yes.od Yes. .1

providing Cleaning and washing No....2 No....2

17 Yes...1 Yes. ..1

Hairdressers or barber shops No....2 No...2

12 Doc‘tor,.laﬂyer, ar_.‘cou.ntant, or other F¥es. .1 Yes._..1

professional services No....2 No....2

1o business Selling or giving service to Solar Yes_...1 Yes...1

Home Svstene or Solar Lighting Svstens No....2 No....2

20 Yes.od Yes. .1

business providing Construction work No....2 No....2

21 Yes. .1 Yes o1

Grain or oil mill 2 MNo....2

2 1 Yes. .1

Intemet or TV cafe 2

23 L

Eestaurant, tea or coffee shop o

24 ol

Niobile phone charging or repaining service o=
Cookstoves

How we would bke ta kmow what bnd of cockstoves that e used m this conmamity.

Fstome stove.. 1
Charcaal stove.. 2
Onher stoves for firawood or other solid fael . 3
Stovee for other type of mergy.. 4

What 1z the most conmon ofcookstove

people usa in this commumity?

Anmproved coolang stove can reduce the fael consumphon sigmbcantly. It can also reduce the smoke. Poszibly, the cockmg tmy perneal wall be shortened smee frepower
ofthis conksiove is stronger than the naditional cookstove. We would now like to know ifsuch e being used in this conmumity

Do any of the houschelds in this conmmuty

use improved cookstoves using frewood, Yes 1

dung. twigs, rice hueks or leaves?

Do any of the houscholds in this cormmuanity

use mproved cookstaves using charcoal?

Do any of the houscholds m this conmmty

use mproved cookstoves using pellais or

brguettez?

Tio any of the houschalds in this cormmmity

use stoves with IPG biogaes, electrical stove

or solar cooker”

Is it possible to tay an improved cookstove in

GP

GP

]
thiz commty? : i
e ¥ e Donit kmow .88 = skip 1o 18
Within vilage. .|
Where i3 the closest location to buy an In neighbouring villag= . 2

inproved cookztove in thiz conmumity?

Age thers prograne that distibute irproved
coolztoves m thie commumity?

Age thers programe that campaign for the
awarenezs of health nelke of cockstoves?

Street lighting

Clozest panmanent narket.. 3
District centre. . 4
=

.
" §
.2

Mow we would like to know whether there are any compumity street lights, secunty hehts or provate bghts outside busmesses or prvate hones

Does your commmity have any formof public
street fights or other kinds oFoutdoor lights,
.5, prvate secunty kzht?

To what smant i your compmmity coverad by
street lighting secumity ghts?

Global pandemic

Yes, public strest lights .1

outdoor ights ‘security ights 2
No....5 = end page

None! hardly any 1

‘Thiz last section preeents a few questiorne related to the global pandeamic and period of clozed schools fombDdarch 2020,

The other sections ofthis commirity questicnnairs include 3 bt oFquastions on livelinood and economic sifuation as well 2s living conditions 1oday and 5 years ago
This wouwld allowus to esturets the change durmg these years for commumtes with leng termacesss to energy versus only short temmaccess or still no access to energy.

Wa would hk= to 25k you whethsr the sfuation for paople m thiz commmity has changed over the last vear fomlarch 2020 up to today.

Have tha job-op portunities in this community
mereas od, ememed the same or decreased
ower the [ast vear fromMarch 2020 up to
todav?

"Hawve the busmess-apportumitics m thie
comrmmity ncrezzed, renmined 1he same or
decreased over the last year fromMarch 2020
up 1o taday?

"Have the mmsket acess in this comemnity
increas ad renmmed the sanw or decreazed
over the last vear fomMareh 2020 up o
todav?

Incressed 1
Rermmed the same.. 2
Decreased. 3

Tncreszed |
FReemed the same. 2
Decreazed 3

Increased...L
Fenumed the same.. 2
Decreased. 3
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