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Abstract
The overall aim of this project is to develop a harmonised approach to data collection and
measurement of the Rural Access Index that is relevant, consistent and sustainable. The
project will facilitate scaling up the implementation of the RAI across UN member countries.
The current phase, Task Group 2 (TG2), will consolidate existing and proposed approaches to
data collection and revise the RAI methodology in collaboration with the World Bank and
other stakeholders. The revised methodology aims to eradicate inconsistencies in data
collection, meet international standards and provide a clear framework for data validation.
Since the Inception period a number of activities have been undertaken and good progress
has been made towards the project goal. SDG 9.1.1 has been promoted to Tier II of the UN
scale for SDGs, and two visits have been made to the World Bank in Washington to liaise on
tasks and the way forwards. Many stakeholders have been consulted and the team
participated in a panel discussion on RAI at the Transforming Transportation event in
Washington in January 2019. A workshop was also included at the ReCAP IRIM event in
February 2019. All of this has provided valuable feedback for the team and will help with
progress towards the goals.
Four countries have been recommended for selection as trial countries: Ghana, Malawi,
Myanmar and Nepal. They were selected for their varied environments and previous history
with RAI. An outline for the refined methodology has been prepared and work is continuing
in this area. Options for hosting and publishing the RAI data are also being explored.
Interim recommendations are to engage Azavea to develop a calculation interface for RAI, to
explore the feasibility of using mobile phone data to measure RAI, increase MDB partners to
the custodian, World Bank, and to consider local partners in country with specialist
geospatial expertise.

Key words
Rural, Roads, Access, Poverty, Index, SDG, Methodology, Geospatial

Research for Community Access Partnership (ReCAP)
Safe and sustainable transport for rural communities

ReCAP is a research programme, funded by UK Aid, with the aim of promoting safe and sustainable
transport for rural communities in Africa and Asia. ReCAP comprises the Africa Community Access
Partnership (AfCAP) and the Asia Community Access Partnership (AsCAP). These partnerships support
knowledge sharing between participating countries in order to enhance the uptake of low cost,
proven solutions for rural access that maximise the use of local resources. The ReCAP programme is
managed by Cardno Emerging Markets (UK) Ltd.
www.research4cap.org
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1

Executive Summary

The team have made good progress towards the expected milestones required for this Progress
Statement No. 1. This includes identifying the trial countries (Ghana, Malawi, Nepal and Myanmar)
and drafting a refined methodology and measurement framework for the Rural Access Index (RAI).
SDG 9.1.1 was promoted to Tier II in December 2018, which is expected to add weight and status to
the indicator, which will hopefully make it easier to get more countries to undertake measurement.
The team has undertaken more than 30 meetings and interviews with key stakeholders, and has
visited Washington twice, first to meet the World Bank RAI team in December 2018 and secondly to
attend the Transforming Transportation (TT19) event in January 2019, at which the RAI was
addressed at a panel discussion. A workshop on RAI was also held at the ReCAP IRIM in Kathmandu
on 26th February 2019. Valuable feedback and information was received from these events and
interactions which has facilitated progress of the project.
Four countries have been recommended for selection as trial countries: Ghana, Malawi, Myanmar
and Nepal. They were selected for their varied environments and previous history with RAI. An
outline for the refined methodology has been prepared and work is continuing in this area. Options
for hosting and publishing the RAI data are also being explored. Interim recommendations are to
engage Azavea to develop a calculation interface for RAI, to explore the feasibility of using mobile
phone data to measure RAI, increase MDB partners to the custodian, World Bank, and to consider
local partners in country with specialist geospatial expertise.

2

Introduction

The overall aim of this project is to develop a harmonised approach to data collection and
measurement of the Rural Access Index that is relevant, consistent and sustainable. Ultimately the
project should facilitate scaling up the implementation of the RAI across UN member countries. Task
Group 1 (TG1) was completed in 2018, and included a comprehensive review of the status of the RAI
to date (Vincent, 2018). It included a detailed history of the development of the RAI and gave several
references to key documents.
The current phase, Task Group 2 (TG2), is an opportunity to consolidate existing and proposed
approaches to data collection and revise the RAI methodology in collaboration with the World Bank
and other stakeholders. The revised methodology should aim to eradicate inconsistencies in data
collection, meet international standards and provide a clear framework for data validation. This
process is expected to raise the profile of the RAI by putting in place clear data-quality standards and
robust analytical methods. This will enhance the RAI’s reliability as an indicator (in terms of accuracy
and repeatability) and should increase the number of countries using it.

Rural Access Index

The Rural Access Index (RAI) is as a key indicator that estimates the proportion of the rural
population with adequate access to the transport system. It is defined as the proportion of the
rural population living within 2 km of an all-season road. Two kilometres is considered to
represent a 20-25 minute walk (subject to the topography). An all-season road is one that is
motorable all year, but may be temporarily unavailable during inclement weather (Roberts et al,
2006).
The Index was developed because it was seen as important to poverty reduction strategies, given
the recognised links between physical isolation and poverty. It was expected to provide stronger
GEN2033D
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links to the Millennium Development Goals (MDGs) that preceded the Sustainable Development
Goals between 2000 and 2015, and reinforce donor assistance to the sustainable development of
beneficiary countries.
The measurement of the RAI has been adopted as Sustainable Development Goal (SDG) indicator
9.1.1 and was promoted to a Tier II indicator by the Inter-Agency and Expert Group on Sustainable
Development Goal Indicators (IAEG-SDGs) in December 2018. To progress to Tier I, RAI data must be
measured regularly for at least 50% of UN countries.
In 2016, with funding from DFID through ReCAP, a World Bank team developed and tested a new
methodology to measure the RAI using spatial techniques and innovative technologies. The new
methodology was intended to be sustainable, consistent, simple, and operationally relevant (World
Bank, 2016). It was considered to be more cost effective and sustainable than the original methods
used in 2006, which were largely based on household surveys.
The methodology was tested in eight ReCAP countries in 2016. The results from the eight countries
using this new spatial method were inconsistent with the original RAI estimates dating from 2006
(Iimi, 2016). This inconsistency, together with comments on it from ReCAP partner countries, was
the motivation for this project.
A flyer has been produced to help with the promotion of the project and to raise awareness of its
purpose to all stakeholders. This can be seen in Annex A.

3

Activities and Progress

Since the Inception period a number of activities have been undertaken and good progress has been
made towards the project goal. These activities have been summarised in the following sections.

3.1

Promotion of SDG 9.1.1 to Tier II

A meeting of the Inter-agency and Expert Group on SDG Indicators (IAEG-SDGs) was held on 13th
December 2018 via WebEx. This meeting was to discuss the potential promotion of SDG indicators
from Tier III to Tier II. This included SDG 9.1.1, which is based on the RAI. Umar Serajuddin from the
World Bank managed the proposal for SDG 9.1.1, which was successfully reclassified to Tier II
following the meeting. This has provided SDG 9.1.1 with a higher status which should motivate
countries to start collecting the data. This will help towards the goal of measuring RAI in 30 countries
by the end of TG3, and will support the sustainability of RAI moving forwards.

3.2

Visits and stakeholder meetings

Two visits have been made to the World Bank in Washington. The first was made in December 2018
by Robin Workman and Kevin McPherson of the RAI TRL team, and Stephen Vincent who undertook
the TG1 scoping study. The purpose was to meet the World Bank RAI team and liaise with relevant
stakeholders. The second visit was to attend the Transforming Transportation event at the World
Bank in January 2019, at which an RAI panel discussion was hosted by DFID.
In excess of 30 meetings by skype, video conference and in person have been held with a wide
variety of stakeholders over the past three months (see Annex B).
Outside of the World Bank, the following contacts are of particular interest:
•

Asian Development Bank (ADB): Potential partner to World Bank for RAI, at present
developing a strategy to include more rural accessibility as part of their Strategy 2030
operational priorities

•

UK Office of National Statistics (ONS): Measured RAI in UK, supporting the development of
selected other National Statistics Offices (NSO) worldwide

GEN2033D
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•

WorldPop: Provide freely available population datasets, considered the most current and
reliable source of global population data

•

Citi Logik: Mobile phone data processors, previously worked with Highways England in UK
and have contacts in some of the RAI partner countries

•

Azavea: Software developers, creating a demonstration interface for RAI, also involved in
development of the UN Global Platform which is a potential home for the RAI

•

US Bureau of Transportation Statistics: Have already measured RAI for the USA,
disaggregated by State

•

Development Seed: Software developers working with World Bank, developing freeware to
extract information from satellite imagery

3.3

Transforming Transportation

The Transforming Transportation event (TT19) held at the World Bank in Washington between 17
and 18 January 2019 was attended by Robin Workman and Paul Starkey from the RAI team. At the
event, a parallel session was hosted by ReCAP on ‘New Technologies Shaping Rural Access’, at which
Robin Workman presented the RAI for discussion. The session was moderated by Elizabeth Jones,
Senior Transport Advisor from DFID, and attended by approximately 100 delegates. Panellists
comprised several stakeholders in the rural access sector, including representation from the Asian
Development Bank (ADB); the African Development Bank (AfDB); and the German Federal Ministry
of Economic Cooperation and Development (BMZ). The website for the event can be accessed
through the following link: https://www.transformingtransportation.org/
This event was particularly useful for meeting relevant people from both within and outside the
World Bank who have an interest in the RAI. In addition, there were several presentations and
discussions that reported on new technologies and data collection that could be relevant to the RAI.

3.4

Inter-Regional Implementation Meeting

The team helped to deliver a session at the ReCAP Inter-Regional Implementation Meeting (IRIM) in
Kathmandu from 25-27 February 2019. Some of the main issues with the RAI were tackled during a
panel discussion session. Those issues were:
•

Lack of a clear definition of what is “all-season”. The audience were asked to vote on various
aspects of the all-season definition that could make it clearer to roads organisations

•

The disparity in road condition data between countries and how that data could be used to
interpret ‘all-season’

•

The difficulties of defining “rural” boundaries in a consistent and recognised way, i.e. that
the methodology should ensure that the country definition is used, that it is clear, that it is
used across all indicators for that country and that alternatives (such as population density
or settlement size) should also be calculated.

The results of the Power Vote were:
How many days (not necessarily consecutive) does a road have to be impassable before it is
considered not “all-season”?
a)

5 days (15 votes)

b)

10 days (22 votes)

c)

15 days (7 votes)

d)

20 days (0 votes)
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e)

25 days (2 votes)

However, the representatives from roads agencies present at the conference indicated that their
agencies did not actually record the number of days that individual roads were closed each year.
Therefore although the above vote gives some guidance as to road agency views, a clear method to
measure such data still needs to be devised. Of the countries who expressed a view, 8 indicated that
they regularly measure condition of rural roads which could be used as a proxy, while 2 indicated
that they could interpret “all-season” based on speed data. Further discussion will take place with
the trial countries.
There was good feedback from the participants, and the panel discussion raised some relevant
points. There was feedback on OpenStreetMap (OSM) and how easy it would be to upload data, the
relevance of RAI for alternative modes of transport and waterways, and how it can be used for
planning purposes.

3.5

Progress of Tasks

The following tasks were identified in the Inception Report. Progress has been assigned to all of
them, and more details are provided later in the report.

3.5.1 Coordinated framework
The team has spoken to all of the original authors and has a good understanding of the original 2006
RAI analysis, given the available information. Similarly they have been in contact with the 2016 team
from World Bank. This has helped in developing a coordinated framework and identifying the issues
that need to be investigated, including the definition, data accuracy, validity, reliability and
consistency, timeliness, relevance and completeness.

3.5.2 Scaling up spatial data
The team has explored the potential for using a wide range of spatial data. Especially informative
were meetings with various actors in the World Bank and associated World Bank providers, as well
as presentations at the Transforming Transportation event in January 2019. The present
methodology for using geospatial data is broadly appropriate, but there are other technologies that
have good potential for enhancing the RAI in the near future. Further consultations will be made and
included in the revised methodology.

3.5.3 Agree data standards and quality assurance
The team has explored the issues with data standards and quality and is in the process of developing
guidelines on how to select the most appropriate data using statistical analysis and levels of
confidence. More details on this approach are contained in Section 6.

3.5.4 Catalogue of RAI data
The team has contacted all of the main stakeholders with respect to collecting information and
creating a catalogue of RAI data. More details on this can be seen in Section 5.

3.5.5 Establish a mechanism for collecting new RAI data
This task has been considered, and will be developed further during the next few months as
experience with the trial countries progresses. The various levels of data quality were shown at the
IRIM in Nepal and feedback has led to work on an alternative method to measure RAI that can
supplement the existing methodology and provide a more sustainable solution in the longer term for
countries to undertake the task themselves. The team is looking at various options for managing the
RAI data and indicator, including use of the UN Global Platform as a repository for both data and
procedures.
GEN2033D

6

Progress Statement No. 1

3.5.6 Feasibility of an accuracy range
The Status Review report suggests determining accuracy ranges across countries and adopting the
use of correction factors to address known inaccuracies in datasets. The team is considering the
potential for an accuracy range based on the three factors of population distribution, road network
location and road condition. This is explored in more detail in Section 6.

3.5.7 Viability of secondary indicators
In the long term it will be possible to develop indicators more appropriate to measuring rural access,
for example one that is more useful for country and regional planning and would therefore be more
sustainable because the country would have a motivation for collecting the data. The earliest this
could happen is 2025 (there is also a session in 2020, but many proposals have already been made
and it is not possible to add more proposals at the present time), but in the meantime the team is
exploring the possibility of developing secondary indicators to account for alternative access, for
example by motorcycle or waterway accessibility. This will be explored and developed before the
next progress report.

3.5.8 Custodian framework
The team is developing a framework for collection of RAI datasets, which will include roles and
responsibilities. Figure 1 in Section 7 shows the initial draft, which will be developed and approved
as options become available, for example where the data can be hosted.

3.5.9 Trial the measurement framework in four countries
Four partner countries have been selected: Ghana, Malawi, Nepal and Myanmar, as can be seen in
Section 4. Initial visits to the partner countries will be made during March 2019 in order to initiate
the data collection process. It is expected that valuable lessons will be learned from these visits that
will help to shape the methodology and measurement framework and avoid the type of
inconsistencies that were observed in the previous revision of the RAI.

3.5.10 Identify funding sources
The team has been talking to stakeholders about potential funding. In addition potential suppliers
such as Azavea and Citi Logik are pursuing potential funding sources, such as Bloomberg
Philanthropies and the Rockefeller Foundation.

3.5.11 Framework for scaling up RAI data collection
This task will be addressed towards the end of TG2, when the experience from the four trial
countries has been analysed.

3.5.12 Recommendations on the way forward in TG3
This task will be part of the Final TG2 Report and will be addressed following the completion of the
country trials.

3.6

Project Workplan

The workplan can be found in Annex B.

4

Partner country selection

A key task to be reported in this progress statement is the selection of the partner countries where
the new RAI is to be trialled.
GEN2033D
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4.1 Country selection methodology
A methodology to select these countries was proposed and accepted during the inception period.
This methodology can be seen on the ReCAP website in the RAI Inception Report. 1 The following
countries are proposed:
4.1.1

Africa:

•

Malawi

•

Ghana

4.1.2

Asia:

•

Nepal

•

Myanmar

4.2 Shortlist
The initial shortlist of countries was decided through examining the following criteria:
•

Data coverage: Data availability for the whole country

•

Data management: Data managed in a database

•

Current GIS mapping: Comprehensive and current maps

•

Current RAI data: RAI already collected for comparison purposes

•

Varied environments: RAI is sensitive to different environments so it is important that a
range of environments is tested for wider lessons to be learned

•

Varied issues: Different transport modes

•

Alternative values: Testing correction factors

•

Difficult and varied environments: It will be useful to test the RAI in a difficult or unknown
environment where the established methodology has not been used before (environment
refers to the physical, social and economic conditions prevalent in a country, including
climate and terrain).

4.3

Selection

In order to reduce the shortlist to a final four countries additional criteria were proposed, which
included the involvement of NSO’s, the possibility of using mobile phone data and the overall
likelihood of acquiring reliable and quality data that will be useful to test as wide a range of potential
RAI situations as possible. The team was able to meet with many of the potential RAI trial countries
at the PIARC conference in Arusha in November 2018, so was able to make an initial assessment of
suitability at that time. It should be noted that all ReCAP countries will eventually be assessed for
RAI, but the initial four countries should be appropriate for testing the refined methodology. Table 1
shows the key criteria and how each country matches.

1

http://www.research4cap.org/Library/Workmanetal-TRL-2018-ConsolidationRevisionPilotApplicationRAIInception-ReCAP-GEN2033D-181217.pdf.
GEN2033D
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Table 1: Proposed countries and criteria

RAI history
Country

2006

Ghana



Malawi



Nepal



2016

Data

2018




Myanmar

Other

Covr’ge

Mgmt.

Quality

Issues

Climate/
terrain

Mapping

G

G/F

G/F

Y

Tropical

G/F

G

G/F

G

Y

Savanna

G

G/F

G/F

G/F

Y

Mountain

G/F

U

U

U

Y

Monsoon

U

Key: G=Good, F=Fair, P=Poor, U=Unknown, Y=Yes, N=No
It can be seen from Table 1 that the RAI history and local environment for all four countries is
different, which should provide a range of lessons related to the appropriateness of the refined
methodology. The level of connectivity is also varied, with good coverage in Ghana, down to quite
limited coverage in Nepal. All countries seem to display variations in connectivity within internal
districts and regions, which can also be a useful way to statistically test the validity of the national
RAI figure.
4.4

Details of Trial Countries

The proposed countries are summarised as follows:
4.4.1

Ghana
Ghana represents West Africa and a tropical environment. The most recent formal assessment
of RAI using the established methodology was in 2006 (Roberts et al, 2006) with the original
project, but a further assessment was made more recently (CSIR, 2018) as part of the ReCAP
Climate Change project. WorldPop 2017 population data was used, but the methodology and
condition data used is not stated. GIS mapping was established in 2008 under a DFID funded
project and is in the process of being updated, so a current map should be available. Ghana
experiences a wide range of transport modes, so has the potential to test accessibility through
Intermediate Means of Transport (IMT).

4.4.2

Malawi
Malawi was included in the original RAI in 2006 and is currently undergoing RAI assessment as
part of the World Bank RAI 2018 study. This will provide an opportunity to compare data from
a refined methodology to the current methodology, as Malawi has good and available data,
and has a clear definition of rural and urban boundaries. The mobile phone data processing
company that the team has been in contact with also have good contacts in Malawi and Sierra
Leone, so if this does turn out to be a viable method to help measure RAI, Malawi would be a
good place to test it.

4.4.3

Nepal
Nepal was a key country in the 2006 RAI and was also included in the 2016 study, with a
smaller deviation in analysed results of 37%. Nepal is a predominantly mountainous country
with limited accessibility, but with flat areas along the border with India, so altitudes vary
from 100 m a.s.l. to 8,848 m a.s.l. In conclusion it was felt that the environment in Nepal
would provide more relevant lessons for other countries than the environment in Bangladesh,
which was an alternative option for Asia.

GEN2033D
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4.4.4 Myanmar
Myanmar was selected because it is likely to have lower quality and less readily available data,
in order to test the methodology across as wide a possible range of scenarios. The principal
attraction of Myanmar is the range of terrain and socio-economic areas overseen by a single
administration and thus it should be possible to compare different ‘environments’ under a
single operating umbrella. The climate is a monsoonal tropical climate, similar to that of
Bangladesh. Although an assessment of RAI was made in Myanmar in 2016 on an ADB project
(ADB, 2016), this was managed largely independently of government and was not carried out
as per the current accepted methodology. It will nevertheless serve as an interesting
comparison to the spatial techniques currently being used.

5

Catalogue of previous data

There are two main sources of historical RAI data:
•

The original study in 2006

•

The geospatial study in 2016

5.1

2006 Study

The RAI team has interviewed all three of the original authors of the 2006 study, Peter Roberts,
Cordula Rastogi and Shyam K.C., which was based on Household Surveys. None of the authors have
access to the raw data used for that study. It was found that most of the data was sourced from the
World Bank Living Standards Measurement Study (LSMS) database and was collected by World Bank
staff at the country office level. Data was therefore not formally stored, although it should still be
available within the LSMS. Without the detailed methodology used it will not be possible to locate
the original data from the LSMS database.
In the majority of countries reported, the RAI was determined by trying to interpret questions that
were already present in household surveys, so the questions did not directly ask the respondents
how far the nearest all-season road was. Instead it may have asked, for example, how far it was to a
bus station or a hospital. In this case the data was interpreted to approximate the RAI. Other
countries were modelled, but no data from this modelling is available. A summary of the methods
used can be seen in the Scoping study (Vincent, 2018).
In summary, no data is available from the 2006 study. It should also be noted that this study was
very much an experimental study, with the researchers trying to find a sustainable way to measure
rural accessibility. The results from the study do seem to have been afforded more weight over the
years than the researchers intended or expected.

5.2

2016 Study

The 2016 study was carried out by the present World Bank RAI team. The same team is also
undertaking a similar study to measure RAI in an additional 15 countries. This report is not yet
published, but details will be reported when it is publicly available. From the reports produced,
much of the condition data was collected by using Smartphone Apps, using RoadLab Pro which was
developed by the World Bank. To date, specific data has not been made available, but it is available
if required. The latest report is not yet finalised and approved so it is unlikely that data will be
released until the report is published.

GEN2033D
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5.3

Summary

At present no historical data has been catalogued for the RAI. However, the more recent data should
become available when the latest World Bank RAI report is released. This data needs to have a
repository for storage, which is likely to be a UN based website, but still to be decided.

6

Progress of Draft Methodology and Measurement Framework

In accordance with the Terms of Reference, the geospatial methodology for measuring RAI is
undergoing review and refinement. Following advice from the World Bank it is recognised that
wholesale changes to the indicator could jeopardise its position at Tier II, because it was promoted
based on the current methodology. If the methodology were to change substantially it could be
argued that the promotion should be examined because a different methodology is now being used.
With this in mind, the changes to the methodology are likely to be refinements, rather than
substantial or wholesale changes. Nevertheless there are a number of adjustments that are
necessary in order to facilitate the understanding of the indicator and enhance its sustainability.
The indicator has three main layers of information:

Some of the key issues encountered are described next.

6.1

Population Distribution

WorldPop has been established as the most accurate and highest resolution population global
database available. It is also freely available, provided as open source data and reconciles its
information to national census figures. However, it does not define the boundary between rural and
urban. This is defined by the UN, which simply says that this boundary should be determined by each
country.
The UN recently held an Expert Group Meeting on Statistical Methodology for Delineating Cities and
Rural Areas in January 2019 (UN, 2019), to try and address this issue and find a consistent definition
of the rural/urban boundary. It concluded that adjustments and adaptations of the Degree of
Urbanization (DegUrba) methodology were needed in a number of participating countries, to better
reflect national circumstances. Critical to the development and implementation of the DegUrba
methodology is the quality of underlying statistical data on population. The meeting recommended
engagement on the DegUrba approach by the Inter Agency and Expert Group on SDG Indicators
(IAEG-SDGs) to help with monitoring SDG indicators. For national level reporting of SDGs, national
definitions of urban-rural are used. It is recommended that the present definition is retained, but a
parallel measure of population based on density or settlement size be measured in order to provide
a baseline for consistency between countries.
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6.2

Road Network

Some countries have accurate and up to date mapping in GIS format, others do not. OpenStreetMap
has good coverage in urban areas, but less so in many rural areas. A decision therefore has to be
made as to the most complete and accurate mapping source. The team are working on a procedure
that will allow objective assessment of the coverage and quality of available mapping sources. This
will then allow a judgement to be made on the reliability of the information and the application of
adjustment factors if appropriate.

6.3

Road Condition

The term ‘all-season’ is not a very common reference in most countries. The definition used by the
original authors, and still valid, is also quite hard to measure accurately, as it does not adequately
define ‘temporarily unavailable during inclement weather’. This definition is therefore being further
explored with the aim of qualifying it further so that it can effectively be measured, rather than
estimated.
In order to make the measurement sustainable, existing data and data collection regimes should be
used and the all-season nature of the road interpreted from this. It is not the intention of the team
to introduce new data collection regimes. So in reality it will need to be estimated using any relevant
data that is available, such as roughness, condition assessment, etc. but having a more measurable
definition will help this estimate. The team is working on a refined definition of RAI and has shared
this with ReCAP at the IRIM workshop, Figure 1.

Figure 1: Data quality table

6.4

Methodology structure

The methodology is in the process of being drafted, and will approximate the following structure:
•

Definitions: Define the various terms and references that are essential to measure the RAI.
This is essential to produce a consistent RAI.

•

Purpose and use of RAI: State the purpose of RAI and how it is expected to be used,
including as SDG 9.1.1.

•

Responsibilities: An overview of the responsibilities attached to RAI and what their roles are,
i.e. custodian, partner, data collector, data analyser, publisher, etc.

•

Data sources: Identify the various data sources, where they are available and information on
how they should be collected.
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•

Assessment of completeness and quality of data sources: A scientific assessment of the
completeness and quality of data sources. The team will look at assigning levels of
confidence to different data sources and will develop a checklist so that this can be assessed
easily.

•

Timetable for calculation of RAI: Define a recommended timescale for the calculation of
RAI, given the availability of data and the likely rate of change of that data. This is likely to be
different between countries.

•

Calculation of RAI: The principles of RAI calculation. This will be relevant to all of the
different types of data, but will be based on GIS software.

•

Documentation and Quality Assurance: The route to publication of RAI data. How to ensure
quality data and analysis, and how/where the data and reports should be published and
made openly available.

6.5

Alternative Technologies

There are a number of alternative technologies that could be utilised for the measurement of RAI,
either now or in the future. The team has started to review them and make contacts with relevant
companies:

6.5.1

Machine Learning

Machine Learning (ML) is being increasingly used in the geospatial sector. In the context of RAI there
is scope to use ML to assess the completeness of the road network and to estimate/locate roads
that are not currently captured. Many mapping algorithms already use ML to capture roads, but the
process is not fully automated and still relies on human checking and revision to achieve the
necessary accuracy. Azavea have a capability to use ML for road identification, and possibly for
identification of “all-season” by estimating flooding patterns from imagery. TRL is also carrying out
research into ML and road condition assessment, although it is likely to be some time before this is
realised.

6.5.2 Mobile phone data
The team has identified a company called Citi Logik that has experience in sourcing and accessing
mobile phone network data which could be used to determine movements on particular roads. This
data relies on phone connections to the network and not calls, so there are potentially very large
datasets that could be explored. This was recommended in the Status Review and will be explored
further in TG2, although it should be noted that funding would be required to set up a project
including detailed methodological parameters, ground-truthing, and procurement and analysis of
data.

6.5.3 Software development
The team has also been in touch with Azavea, a software development company that develops open
source software and which is currently developing a trial interface of the RAI for the World Bank. The
company has also contributed to the development of the UN Global Platform and has been involved
in several transport related projects worldwide. This development has very good potential to
provide a user friendly and appropriate interface for the RAI, which can facilitate data collection and
entry into a repository. It should also be noted that there is no funding available for this initiative,
but Azavea are exploring funding options through their existing contacts.
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6.5.4 Sat Nav data
Satellite Navigation companies (such as TomTom) also have datasets of movements on roads. The
team will potentially be able to access such data for Malawi, and possibly other countries. This data
could indicate how long roads are closed for, although data for the most rural and poor condition
roads is unlikely to be available at the present time. This option will not be taken further at the
present time.

6.5.5 Satellite condition data
The World Bank is at present assessing several more countries for the RAI, including Somalia.
Apparently the road condition data for Somalia was collected using satellite imagery, freely available
from Google Earth. Although it is not clear how current the imagery was, this is another potential
source of road condition data. ReCAP has recently completed research on road condition assessment
using satellite imagery (GEN2070A), which was achieved through manual assessment of images. 2
The potential for this will be explored during TG2.

6.5.6 Smartphone roughness
Smartphone roughness has been used to collect International Roughness Index (IRI) data. However it
should be noted that the IRI from Smartphones can be unreliable for unpaved roads that are in fair
to poor condition, especially when the travel speed becomes slow. This IRI should be considered as
an estimate for comparative purposes, rather than an accurate measurement of IRI.
There is of course the potential to combine more than one of the above options to create a more
efficient approach to measuring RAI.

6.6

Potential for use with HDM-4

The main benefits from investment in roads derived by road investment models such as HDM-4 are
transport related, primarily from lower Vehicle Operating Costs (VOCs) and savings in travel times
(TT) due to vehicles operating on smoother/better roads. The key indicator of the condition of roads
used in HDM-4 to derive VOCs and travel times is the roughness (IRI) of the roads. A view commonly
expressed is that for low volume roads, the benefits from VOCs and TT are relatively small and that
other benefits, such as social or environmental, should be included for these types of road.
Discussions have been taking place between, amongst others, the World Bank, DFID, PIARC and
HDMGlobal on future enhancements to HDM-4. At this stage, details have yet to be agreed on the
scope of any developments, as well as resources and funding. As these discussions on enhancements
to HDM-4 are currently at a preliminary phase, the view of the team is that including RAI as an
indicator within the existing models is unlikely. However, if future enhancements to HDM-4 include
new models such as social benefits, it may be that improvement in RAI might be a candidate for
inclusion as a social benefit.

6.7

Secondary indicators

The Status Review Report (Vincent, 2018) suggested that, in addition to the main and crucial work of
finalising and promoting the methodology and guidelines for SDG Indicator 9.1.1, two other avenues
could be explored:
• Allowing for an additional country-specific value of the RAI modified to take into account
local issues.

2

Visit http://www.research4cap.org/SitePages/SatelliteImagery.aspx for further information.
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•

Development of a complementary SDG Indicator that better reflects the full range of rural
access issues.

The idea of developing an additional and secondary RAI value is to reflect the use of intermediate
means of transport, including motorcycles. If motorcycles can reach ‘off-road’ villages, rural people
have greater access and connectivity to the road network. Similarly, in rainy seasons, some roads
can be unmotorable for conventional vehicles like cars and minibuses, but motorcycles may be able
to maintain all-season access. In such circumstances, the reality of rural access may be better
reflected by an additional RAI value that includes rural infrastructure (roads and trails), which
provide all-season access for motorcycles.
Such an additional RAI measurement may also be appropriate for countries where water-transport is
important. Villages that are located along river-banks, inland waterways or on islands, may be more
than two kilometres from the road network, but if they have motorised launches that connect them
to landing stages on the road network, they may be considered (by that country) to have
appropriate rural access. The SuM4All companion paper to the Global Roadmap of Action Toward
Sustainable Mobility (not yet published) recognises that a different index would need to be derived
for alternative access, such as waterborne transport, and that RAI does not at present deal with this
adequately. It includes an example of water transport on Lake Victoria and the type of access that
can be provided.
This additional RAI value should not affect the standard RAI value that will still be calculated in all
cooperating countries. The additional RAI calculation is likely to require different infrastructurerelated databases, probably linked to hi-tech methods, such as mobile phone signals and/or satellite
imagery.
The team is concentrating on the standardised RAI methodology, but will explore secondary
indicators with trial countries where it is felt the standard RAI underestimates the true picture of
rural access. The impact of alternative transport on the measurement of RAI will be estimated and
an alternative measurement developed as appropriate.

6.8

Measurement Framework

The measurement framework will build on the existing GIS based guide that was developed by the
World Bank team and is shown in the 2016 report (Iimi, 2016). The measurement framework is likely
to be established in QGIS as a freely available software, which supports the principle of sustainability
in RAI data collection and analysis.
The measurement framework will be based on the three main layers of information, as shown in
Sections 6.1, 6.2 and 6.3.

7

Publishing and Storage of Data

The team has considered the process for publishing and storing RAI data and information. A diagram
has been developed and shared with stakeholders, as shown in Figure 2. At present the final location
for storage and publication of RAI data is tentative, but the team believes that the process is largely
appropriate, based on discussions with key stakeholders.
It is recognised that in the short term, the motivation for the RAI data collection will need to come
from the custodian, and they will also need to support the various country level stakeholders
through the process. The responsibility of the custodian to ensure quality and completeness of data
is recognised, so they will have an active role at all stages of the process. The World Bank, as
custodian, will have a presence in most, if not all, countries which will be a key benefit in supporting
the RAI data collection and analysis.
GEN2033D
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Figure 2: Process for Publication of RAI

8

Interim recommendations

Although it is early in TG2 and the country trials have not yet started, a number of interim
recommendations can be made:

8.1

Engage Azavea to create a web-based interface for RAI

The World Bank RAI team have arranged for Azavea to create a draft web interface for the RAI.
Azavea have appropriate experience in this area for World Bank, UN and other Multilateral
Development Banks (MDB). From an initial presentation by Azavea it is understood that the interface
would be able to:
•

Calculate the RAI based on the three key layers.

•

Include additional data on condition that may be forthcoming, from for example
OpenStreetMap (OSM) and the Global Roads Inventory Project (GRIP).

•

Update RAI on a regular basis with minimal effort (assuming that sustainable data collection
regimes are established)

•

Include additional service layers for places of interest, such as schools, health centres and
markets.
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•

Use ML to improve data by checking the extent of the road network and suggesting roads
that may have been omitted.

•

Use ML to assess the extent of the road network and therefore its completeness.

•

Include waterways (assuming the data is available).

The work carried out so far has demonstrated that this would be a very appropriate interface for RAI
and would greatly assist countries in data analysis, publication and presentation. At present this
initiative is not funded, but it is recommended that the RAI stakeholders consider motivating funds
to take this forward, ideally before the end of TG2.

8.2

Explore feasibility of a mobile phone data trial

Citi Logik has demonstrated that there is potential for mobile phone data to be used to track the
movement of people, through connection to cells. It is not necessary for the phone user to make a
call to track their movement, so long as the phone is physically switched on in vehicles. Mobile data
also provides a large and reliable dataset, especially in areas where mobile ownership is high. Some
concern has been expressed over monitoring of movements in rural areas due to the lower
coverage, but this is an aspect that will only improve in the future. This approach will of course be
considered within the context of data protection, and if employed will ensure that data protection
regulations are not breached.
It is recommended that a trial is carried out to test the potential of this technology to provide
meaningful data to measure the RAI. This would require external funding to procure and analyse the
data. Although some suppliers are starting to provide such data free of charge, this is not likely to be
an option in the short term.

8.3

Increase the number of RAI partners

Increasing the number of partners for SDG 9.1.1 will provide a greater global spread and raise the
profile of rural access in all regions. The Asian Development Bank (ADB) and African Development
Bank (AfDB) have both shown interest in becoming partner agencies, and contacts have been made
with the inter-American Development Bank (IADB) with a view to involving South American
countries. The process to add partners to an SDG Indicator is quite simple, with the potential
partners writing to the custodian to express interest in joining. From there the custodian will agree
the additional partner with the UN.
With increased involvement of the development banks, there is the possibility that they could adopt
the RAI as part of their results framework. This would act as a management tool to help the
development banks monitor and improve their performance to achieve long-term development
goals, for example as set out in ADB’s Strategy 2030.

8.4

Consider local associations as partners

There are a number of geospatial associations around the world that could be valuable contributors
to a global measurement of RAI, beyond country specific organisations. To date TRL has worked with
the following:
•

Regional Centre for Mapping of Resources for Development (RCMRD), which is based in
Nairobi and has 20 member states in Eastern and Southern Africa.

•

Centre for Remote Sensing and Geographic Information Systems (CERSGIS), which has
several members in West Africa.

In addition there are other potential partners such as the Asia Association on Remote Sensing

GEN2033D

17

Progress Statement No. 1

(AARS), based in Japan and with 23 country members, and the African Association of Remote
Sensing of the Environment (AARSE). All of these associations will be very familiar with the type of
GIS activities that would be necessary for RAI data collection and should be able to provide an
overarching view of all countries within their region.

8.5

Risks and Mitigations

A number of risks and mitigation measures were outlined in the Inception Report. These are
updated here:

9

•

SDG 9.1.1 has been promoted to Tier II. Although the methodology should remain largely
similar, there is scope to refine and recommend changes in the future.

•

To date stakeholders have remained committed to the project.

•

At this stage the team is confident that an improved system to reliably and sustainably
measure the RAI can be found.

•

The details of data collection in 2006 are still limited and the team is unlikely to be able to
obtain any more details. However, this is unlikely to be a major issue as Household surveys
are no longer used, although it is possible that they could be viable in the future, even as a
ground truth mechanism.

•

Historical data has been difficult to obtain, and is not likely to be available for 2006, although
the raw data will be in the Living Standards Measurement Study (LSMS) database at World
Bank. The 2016 data should be available from World Bank.

•

Funding for TG3 has not yet been secured, but this is unlikely to be forthcoming until some
results in TG2 have been published. The team is continually exploring funding options and
ongoing commitment by ReCAP countries.

•

Overseas trips and workshop arrangements have not yet been finalised, so this risk remains
current.

•

Health and safety risks associated with overseas travel are being managed by TRL.

Next Steps

The next steps in the project, up to the next deliverable of Progress Statement No. 2, are as follows.

9.1

Collect and Catalogue Data

Data and information on RAI that has already been measured will continue to be sought and
catalogued. In the short term this will be held by TRL, but it will be migrated to the World Bank when
the appropriate database has been developed (in process at present).

9.2

Finalise Methodology and Measurement Framework

The refined RAI methodology will be completed during March 2019 and circulated to key
stakeholders for comment. A revision process will ensue and a final version will be completed as
soon as possible. Similarly, the measurement framework will be drafted and circulated for comment
as soon as possible in March 2019.
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9.3

Carry out Country Trials

It is anticipated that Nepal and Myanmar will engage with the RAI team during early March 2019,
with Ghana and Malawi coming on line later in March. Initial visits will be made to raise awareness
of the project among country partners, and to collect relevant data and information.

9.4

Draft Recommendations

Draft recommendations will be made leading up to Progress Statement No. 2, based on lessons
learned from the trial countries.

9.5

Explore Funding for Task Group 3

The team will continually explore financial commitment and funding for TG3.
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Annex A: RAI Flyer

GEN2033D

20

Progress Statement No. 1

Annex B: Stakeholders consulted (chronological, most recent last):
No.

Name

Designation

Organisation

1

Stephen Vincent

Independent Consultant

Independent

2

Atsushi Iimi

Senior Economist

World Bank

3

Adam Diehl

Operations Officer

World Bank

4

Charles Fox

Special Assistant

World Bank GOST

5

Olaf Veerman

6
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World Bank

7

Li Qu

Transport Specialist

World Bank

8

Nancy Vandyke

Lead Economic Advisor

World Bank

9

Umar Serajuddin

Senior Economist

World Bank

10

Kayleigh Bierman Campbell

Operations Officer

World Bank ieConnect

11

Sveta Milusheva

Economist

World Bank ieConnect

12

Javier Morales Sarriera

Economist

World Bank ieConnect

13

Matthew Steele

SDGs – UK ONS

UK ONS

14

Alistair Edwardes

Lead Data Scientist

UK ONS

15

Liz Jones

Senior Transport Advisor

DFID

16

Colin Gourley

Infrastructure Advisor

DFID

17

Jean Francois Marteau
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World Bank

18

Richard Malinga

Transport Engineer

AfDB

19

Jasper Cook
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AfDB
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22
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23

Fernando Ramirez
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Azavea
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Steve Beningo
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James Leather

Chief, Transport Sector Grp.

ADB

26

Katie McWilliams

Geographer

World Bank GOST
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Guangzhe Chen

Senior Director

World Bank

28

Franz Drees Gross

Director

World Bank
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IMC

31
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Citi Logik
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Annex C: Workplan
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Annex D: Results Achieved in Reporting Period
Progress against workplan.
Activity
Expected Progress
for Reporting
Period

Actual Progress
for Reporting
Period

Deviation

None

-

TG2, Inception
Period

Completion by
November 2018

Completed on
time

-

TG2, Progress
Statement #1

Completion by end
February 2019

Pending

-

TG2 Progress
statement #2

Completion by end
June 2019

-

Draft RAI Guideline

Completion by end
September 2019

-

Stakeholder
Workshop Report

Completion by end
October 2019

-

TG2 Report

Completion by end
November 2019

3

Challenges

Corrective Action / Comment 3
Action

None

By Whom?
RW
RW
RW

If appropriate (i.e. if planned activities were not implemented) then signal what actions will be taken by whom to address deviations from the workplan.
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Annex E: Steps for Next Reporting Period
Workplan for next reporting period to 30th June 2019.
Activity
Expected Progress for
Reporting Period
Finalise Methodology

Completion

Visit all four countries
and collect data

Completion

Trial RAI in four countries

Complete first trial

Analyse data

Initial analysis of data

Draft recommendations

Completion

GEN2033D
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Annex F: Budget and Inputs
Deliverable (Reports)

Payment
schedule

Month
No.

Deadline

Inception Report

15%

1

9th November 2018

61,072.50

Paid

Progress Statement #1

15%

4

28th February 2019

61,072.50

Pending

Progress Statement #2

15%

8

30th June 2019

61,072.50

Pending

Draft RAI Guidelines

30%

12

27th September 2019

122,145.00

Pending

Stakeholder workshop report

10%

14

1st November 2019

40,715.00

Pending

TG2 report

15%

15

29th November 2019

61,072.50

Pending

Total

100%

GEN2033D

Fees to be paid (£)
plus reimbursables

Status

407,150.00
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