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Feasibility Survey for Advanced Road Asset Management
by Japanese Mobile Mapping System and Technology in Mozambique

Final Report (Summary)

Current Situation of the Target Country

Over the past five years Mozambique has maintained a high average GDP growth rate of 7.5%
(source: IMF). Mozambique is expected to develop steadily in the future due to its stable politics,
existence of natural resources discovered recently and their accelerated agricultural development.
Under such conditions, interest in investing in Mozambique is growing among foreign entities,
including Japan. They are looking for business opportunities mainly focusing on mining and
manufacturing industries with natural resources like coal, natural gas and wood, and also in

agriculture.

1-1 Development Subjects in the Target Sector in the Target Country

The National Road Administration (Administracao Nacional de Estradas, ANE) is in charge of

national and local roads management in Mozambique. The total length of the roads in their
jurisdiction was 30,464 km in 2013, of which only 7,344 km, or about 24%, were paved. However,
due to the ongoing and expected future construction works, the total length of paved roads will
increase, after which the necessary road maintenance works is expected to also increase. Therefore,
in order to maintain this basic infrastructure that is supporting the economic development of the
corridor area, it is an urgent matter to establish an efficient road asset management system that has a

preventative management perspective and sufficient capacity to cope with problems.
1-2 Challenges for Roads Asset Management

In Mozambique, ANE aims to establish a road management system capable of proper road
maintenance planning and implementation based on collected road condition data like international
roughness index (IRI), etc. The Highway Information Management System (HIMS) was developed
with the support of the World Bank, and is based on road condition data such as IRI, rutting and

cracking, which at the time were acquired by survey vehicles equipped with cameras and GPS.

The HIMS is a database that stores information about roads, such as their pavement condition, traffic
volume, bridge location, accidents, etc. In addition, the HIMS has a function to export a dataset for
HDM-4 (Highway Development and Maintenance Management System), which was also developed
by the World Bank, to formulate a management plan. However, according to ANE staff, they do not
use the full capacity of HIMS. It is difficult for them to update information to the HIMS at the

present and they face several challenges to collect road condition data in a sustainable and efficient

manner.

In addition, the road management data (including road condition data) managed in ANE is referenced

only by distance (km post) from control points. Therefore, it is difficult to share the actual location

that needs repair between the road administrator and contractor.
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2. Features of the Proposed Products and Technologies and Policies for
Overseas Business Development

2-1 Features of the Proposed Products and Technologies

The proposed image based Mobile Mapping System and its application software, which handles the
generated image maps, are original products developed under the concept of "Bring the real world to

your laptop!" with Japanese technology by IWANE Laboratories, Ltd..

The "IMS (Iwane Mobile Mapping System) series" is a flexible product attachable to a wide variety
of vehicles from minicars to large vehicles. The IMS series does not use lasers and point clouds that
are indispensable sensors for many MMS. It is a simple image acquisition system consisting of
omnidirectional cameras, an accelerometer, a GNSS (Global Navigation Satellite System) to acquire
positional information and a control unit that oversees the video recording in general. In Japan, the
IMS is being used for road management on about 70% of national roads (managed by Ministry of
Land, Infrastructure and Transport) with a total accumulated length of over 20,000 km of acquired
data. Furthermore, the system has also been accepted and utilized to acquire data in other countries,
mainly in Southeast Asia. The utilization of the IMS in road management and features of the

products/ technologies are described below.
(1) Utilization of the IMS in Road Management

a) The current condition of the road and its perimeter are recorded as video images by an
IMS-equipped vehicle during daily patrols. At the office, deterioration of road accessories
and pavement, including their positions, are visually checked in video images by
administrators and technicians, and they share the data.

b) 3-dimensional position coordinates can be obtained from the acquired images, so that it is
possible to determine the locations of rutting and cracking in the pavement and to
determine their shape, size, displacement, etc. from the images on the computer. It is also
possible to connect the images to other data necessary for maintenance like basic
information, repair records, etc.

(2) Feature of Technology
In road management systems, various road conditions data are usually paired with position
information. However, if the steps to obtain position information are complicated, as may be the
case in developing countries, then the process will eventually lead to stoppage in the data
collection. On the other hand, the proposed technology is composed of simple equipment and an
intuitive application, so it does not require a high expertise and can be operated by persons after
short-term training. The IMS has four technical features as follows.
i) Clear 360-degree (immersive) video linked to georeferenced information

i1) Video images that can make measurements in three dimensions and be sharable
through web sites

iii) Simple and flexible equipment

iv) Original technology developed in Japan and therefore fully customizable
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2-2 Specifications of Products and Technologies

This proposed product/technology is composed of hardware and software, and their configuration and

specifications are described below. specification of Camera
-Name: Ptgrey Ladybug3
-Num. of Image sensors: 6
( 1 ) H ard ware -Size: (122mmx141mm) ' Top Camera
-Resolution: 1600(H) x1200(V) .

-Weight: 2kg
-FR: 16 FPS

Base Station
sets of HDDs (hard disk drives), control PC, = B

2 sets of omnidirectional cameras, GPS, 2

etc. are commercial products and can be
installed regardless of the type of vehicle
through the use of a dedicated equipment Q
supplied from the car battery via an inverter, Source : JICA Study Team

an optional battery is unnecessary. With Figure I Composition of Hardware

cradle. Since power to the hardware is

this equipment and connection wiring, data can be acquired when installed on a rental car even in
remote locations. Clear 360-degree images can be produced with correction of blind spots and

shaking of the vehicle during image shooting.
(2) Software

Unlike other street-view applications, which function only as a viewer for 360-degree images, the
proposed system can perform 3D calculations and measurements like displaying the 3D
coordinates of arbitrary points in video image, calculating the distance between two points or the
area of three or more points, etc. It also has a convenient digitizing function that can connect the
acquired data to photographic or text data via geotagging and can generate point, polyline and
polygon data from the video image to create a database. A landscape simulation function is also
available that can create a comparison of facilities or buildings before and after improvement by

overlaying computer graphics (3D models) onto acquired images.

The software can be operated both with a standalone PC and via a network connection to an
intranet and the Internet. Operation and information sharing using the software via the network
is made easy by using a mobile device like an iPad. With an SDK (Software Development Kit),

it is also possible to develop add-ons to various GIS software, such as ArcGIS.

Video recording and
data acquisition

Video Acquisition and Data Processing

Source : JICA study team

Figure 2 Flow of Data Acquisition and Processing
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2-3 Policies for Overseas Business Development
(1) Purpose of Overseas Business Development

The Iwane Laboratories, Ltd. established a subsidiary in Bangkok in 2003. Since then, they have
been delivering measuring instruments to governmental agencies and private enterprises in
Southeast Asia and the Middle East, and have accepted work related to 360-degree video

recording and processing.

Participation in this feasibility survey is a first step towards developing a new market in Africa,
and it targets Mozambique where road development projects have been implemented by Japanese
ODA. Road management in vast and remote areas is a particular challenge in Africa. This
survey is a test case of the system and helps determine the market value and scale in
Mozambique for these types of management systems, and sets up Mozambique as a potential

stepping stone to entire Africa.
(2) Policy of Overseas Business Development

The Iwane Laboratories, Ltd. works to achieve their founding objective, which is the realization
of the artificial intelligence robotic eye. They use the profits obtained from sales and
consignments as resources for new research and development. Because the IMS is already
prevalent in Japan, they are searching for new funding sources for research and development by
exploring overseas projects and also new research subjects not found in Japan. From this
viewpoint, they regard development of the African market as strategically important for the

sustainable development of their company.

Regarding approaches on overseas business deployment, Iwane Laboratories, Ltd. already
established a subsidiary in Thailand, as mentioned above, and it has functioned as a base for
overseas business and a data-center for analysis work. For Africa, through this study they intend
to discover local companies who have capabilities in data acquisition and analysis. After finding
such local companies, agreements will be made, training given for capacity development, and

then followed by the sales of equipment, software and services.

3. Verification of Adaptability of the Products and Technology
3-1 Verification of Adaptability of the Products and Technology
(1) Legal Adaptability of the Products and Technology

In this survey, it was possible to import and export the equipment without any trouble by carry
them in to or out of the country. This was largely thanks to the support of ANE, who issued a
letter addressed to Customs at Maputo Airport confirming that the equipment are a temporary

import for the survey, and dispatched their staff at the time of entry and departure.

Based on the experiences of this carrying in and out, it is considered that there should be no
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problems in customs processing of the equipment for the next survey. On the other hand, for

future business operations, it is expected that the equipment will be imported by air through a

shipping company. Based on search results of World Tariff, tariffs on equipment like cameras
are 20%.

(2) Adaptability in Terms of Quality and Performance, Confirmation of Needs

A. Verification of adaptability in road management by ANE (road public corporation)

The quality and performance of the technology in terms of the following aspects were confirmed

through test video recording with the IMS installed in ANE’s vehicle in Mozambique.

It was confirmed that the IMS equipment used in Japan could be installed to ANE’s

vehicles and it works properly without any problem.

It was confirmed that the equipment had no problems with local temperature and humidity
through several test runs and data acquisition under different weather conditions such as

sunny, cloudy, light rain, etc.

Trials were made to examine suitable level and specifications applied for road management
in Mozambique through the test runs and image acquisition with cameras with different

resolutions.

Mozambican side expressed their concerns regarding video recording on unpaved roads;
however, this proved not to be a problem if speeds were reduced. Some other issues
regarding durability and operational aspects need to be confirmed, such as the necessary
mounting strength for the equipment, the frequency of wiping off the camera lenses due to

dusts, etc.

In order to achieve high-accuracy for location information, it was necessary to set GPS
base stations within 10 km from where the image acquisition vehicles were operating in
Mozambique, unlike in Japan where location information services can be used. With this
experience, the necessary workload for the image acquisition was understood and
furthermore, it was proposed that kilo posts be used as coordinate reference points for more

efficient image acquisition.

While considering localization of the equipment, it was determined that it was possible for
production in Mozambique of mounting brackets and arms for installing cameras. In

addition, information was collected on PC and inverter venders available locally.

In addition, it was found that IRI, which indicates the road surface condition, should be collected

simultaneously if IMS is to be integrated with the HIMS owned by ANE. As a result, its

investigation was carried out as described below.

It was also confirmed that the video image incorporated in the HIMS to check the road condition

is not a 360-degree image but a simple forward-facing image without any measurement

capabilities.



The data obtained in the test runs where used to examine how to incorporate acquired data by the
IMS into the existing HIMS. The

30,000 + km
steps were as follows: 1) Prepare ( Paved : 6,000km) HIMS [SQL + Map] ;
. i i HDM-4
an export function on the IMS [SpecialVehicle] RIS (o) Link sith Viceo
| Camera, GPS, (TLPIS (Pavement) FSurface Condition
side that transfers the captured Laso Profile, IRI TIS (Traffic) :Point [P Loy n
I |va BIS {Bridge) :Point by Link
data from IMS to the HIMS; and T AIS (Accident) :Point
2) Prepare an application on the R | | e
IMS that connects the coordinates ~ |[Visualinspection] | - ' a
'ﬁConsullaniinProvince - ': == -
of the captured images to the L0 et surfsedDats Ik grated or

Chzngedinta®=*

position information of each item @ _____ 2
p
Processing b

saved in the database and show a

Source : JICA Study Team

clear 360-degree video as ! Seam
Figure 3 Coordination between HIMS and IMS

supplemental information of the

database.

B. Verification of adaptability in railway inspection and management by CFM (Portos e
Caminhos de Ferro de Mogambique/ Mozambique Ports and Railways)

It is assumed that the IMS can contribute to the efficiency and sophistication of inspection and
maintenance plan for over 2,000 km of railway. Trial image acquisition was conducted for

10 km by utilizing a CFM inspection wagon with the IMS equipment. A part of the obtained data

Vibration — YPR collected by lwane MMS

Pitching

was analyzed and processed and the result

was presented to engineers in the

Machava St. (Start Point) >>> Maputo

technical department of CFM. As a result,
.

Sudden Pitching
may have trouble on the track

it was recognized that the IMS is effective

33,206 frame (10km)

for the inspections conducted twice a year [

by the Engineering Department.

Sudden Rolling Slow Rolling is happened at curve by cant
may cause fall down of train

In addition, based on a request by CFM
regarding information on settlement, data

was presented that showed the IMS can ) Lane Switch?

determine the settlement of railway from  Source : JICA Study Team
Figure 4 Analysis of test running to

the data of video image vibration (YPR: understand railway condition

yawing, pitching and rolling).
C. Others

In this survey to introduce the proposed products/technologies, discussion about its possible
application and its needs were carried out with 18 local agencies and educational institutions
(including the Ministry of Agriculture and Municipalities), five Japanese companies, the
Japanese embassy, and JETRO through visits and local seminars. Through the discussions, it
was found that EDM (Electric Power Corporation) and CDN (Northern Corridor Development

Corporation), among others, were also interested in this technology for infrastructure
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management other than roads sector.
D. Partner Survey

During this survey, the possibility of partnering with local surveying companies, GIS agencies,
etc. was also studied. Several local surveying companies and a university were identified as

viable partners and after discussions MOUs were signed regarding cooperation in future activities.

4. Concreate Proposal for ODA Projects

4-1 Outline of the Projects ODA Project and Expected Impact

Based on the information obtained through the three field surveys, the implementation plan for
several ODA schemes were examined. As a next step of this survey, a verification/ dissemination
project is assumed. The following contents were proposed to ANE assuming counterpart, and MoU

for it was concluded.

(1)  Verification Survey with the Private Sector for Dissemination in ODA Projects (SME
Verification survey)

The method of verification, the activities and the method of dissemination in order to examine
the feasibility of proposed products/technologies for solving the development issues of the target

countries are described below.

Table 1 Project Objective, Outputs and Activities

Project Objective:

In order to contribute to the vitalization of the regional economy, including corridor development, disaster
management and climate change adaptation in Mozambique, the usefulness and advantages of the proposed
Mobile Mapping System are verified and methods for dissemination of the Mobile Mapping System are
discussed and clarified.

Output Activities
Output 1: 1-1. Understand design and programs of HIMS in ANE, discuss with ANE and
[Verification] formulate the plan on how the IMS cooperates with HIMS, then customize the

IMS

Verification of the 1-2. Introduce a set of the customized IMS in ANE headquarter
usefulness and 1-3. As a pilot project, the ANE staff will carry out a series of work activities from
advantages of proposed video recording to preparing a management plan for province or partial road
IMS in Maputo and its sections

surroundings and major [
cities in Nacala
Corridor Area

. Evaluate the results of the pilot project, confirm the usefulness and advantages
of the proposed IMS, and examine and implement improvement of the IMS if

necessary

Output 2: 2-1. Prepare work manual for the video recording and training plans to master the

[Institutional recording methods with the IMS equipment for ANE officials. Conduct the

Strengthening of training and guidance

counterpart] 2-2. Prepare work manual of processing software of the IMS and training plan for
ANE officials to learn how to use the processing software. Conduct the

In addition to fostering training and guidance

ANE's knowledge and | 2-3. Based on an assumption that ANE will lend equipment and software to local

technology related to companies and subcontract the works in the future, conduct MMS training

MMS, ANE’s structure seminar for local companies to create companies proficient with the IMS

is examined (budget/ 2-4. Train ANE staff about preparation of a terms of reference (draft) for

personnel structure) for subcontracting the image acquisition/ processing work.
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utilizing the MMS 2-5

. Assist to establish work instruction / record keeping method in ANE

independently in 2-6
Mozambique

. Assist to secure the budget for system maintenance and to establish an

institutional structure in order to make the MMS into a sustainable system

2-7.
Transfer of technology

Prepare plan for training in Japan in order to learn the method of road
management in Japan. Implement the plan in Japan

to local companies 2-8. Assist to formulate the budget plan and staffing schedule in ANE to conduct
road management with utilization of the IMS/ HIMS

Output 3: 3-1. Understand current method of road facilities’ management and inspection of

[Dissemination road condition by ANE. Discuss its improvement using with the IMS viewer

(Preparation of

(ALV), and formulate IMS utilization plan

Business Development | 3-2.
Plan)]

Formulate a dissemination plan and maintenance plan to introduce the IMS to
ANE’s regional offices

3-3.
A business

Establish a dissemination activity plan to utilize the IMS for infrastructure
management other than road management and its business models

development plan will | 3.4
be formulated for
dissemination of the

. Received a verification by CENACARTA (Centro Nacional de Cartografia e

Teledetecgdo / National Cartography and Remote Sensing Centre) in order to
get a certification as survey instruments

Formulate a dissemination plans for Municipalities and Maputo Sul (ring road
management company) respectively

Strengthen business promotion to railway institution (CFM) and propose the
utilization plan

Propose to MITADER (Environment Agency) about utilization of the IMS for
identification and survey of houses subject to relocation compensation

mobile mapping 3.5,
systems
3-6.
3-7.
3-8.

Based on the results of the activities above, formulate a business development
plan to disseminate the IMS

Expected implementation structure is as follows.

| JICA |

!

Proposed Company

Out Sourcing

*Business Management
=Verification of Proposed Products

*IMS Seminar, Training in Japan

Iwane Laboratories, Ltd.

(Cooperation with HIMS, Introduction of System,
Implementation and Evaluation of Pilot Project)

*Examination of Business Development Plan

Oriental Consultants Global Co., Ltd.
Oriental Consultants Co., Ltd.
Prepare training plans, Training and
guidance
=Teaching the preparation of a term of
reference (draft)
=Support to secure the maintenance

Kitami Institute of
Technology
*Advice from academic
expert regards road
condition survey

National Staff

budget of the system and institutional
structure

=Coordinator, Interpreter

*National Supporting Staff (Maputo, Nacala)

*Formulation of IMS utilization plan
*Formulation of maintenance Plan

A

A 4

ey ey

Candidate of Sales Agent in
Mozambique

Governmental Institution
(C/P for Verification)

Cooperate Institutions for
Dissemination

*TECHNICA
*GIMS Mozambique
*Novageo Mozambique

ANE (National Road Administration)

Source: JICA Study Team

Figure 5
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*Road Fund

*CFM (Mozambique Ports and
Railways)

*Municipalities or Maputo Sul (Ring
Road Management Company) etc.

Implementation Structure (draft)
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Forecast of Business Development after the Proposed ODA Project

After the verification/ dissemination project, improvement of the road management using the
IMS will be promoted through cooperation with other ODA schemes and business development
of Iwane Laboratories, Ltd. in Mozambique. Through these activities, it will contribute to the

sophistication of management of infrastructure facilities in Mozambique.
Forecasted business development is as follows:

e After this feasibility survey and continuous verification/dissemination survey, Iwane

Laboratories, Ltd. will begin to actively promote their own business development.

e If the feasibility study on roads improvement in the Nacala Corridor, which is being
implemented in parallel with this survey, results in an ODA loan project, it will be possible
to introduce a set of the IMS and an as-built video in place of as-built drawings by utilizing
the soft component of the access road of Nacala Port in the Nacala Corridor of the ODA

loan project.

e The IMSs are expected to be introduced as only one set (for Maputo) in the verification/
dissemination survey and the other one set (for Nampula) in the aforementioned ODA loan
project. For the remaining provinces where no IMS is delivered, there is a prospective to

use Non-project Grant Aid.

e There is also the possibility to purchase IMS for the other provinces or establish a network
with the provinces with budgets for Technical Assistance (TA) of other donors, such as the
World Bank. In particular, JICA has already implemented "Project for Capacity
Development of Road Maintenance" (Technical Assistance Project) for ANE from 2011 to
2014 and considers that continuous capacity development activities on road management is
important to sustain the capacity development of Mozambique. It is therefore desirable
that TA projects supported by JICA or other donors be implemented in parallel with the
verification/dissemination projects. It is also desirable to introduce the IMS equipment or

establish a network with ANE’s regional offices in these projects.
e Some necessary themes/subjects for technical assistance are as follows:

» Technology for Investigation/Survey (Road condition analysis with IMS/other
equipment in ANE)

» Capacity for preparation of management plan and budget estimation for road

management (Scientific Analysis with HDM-4)

» Capacity for subcontracting of maintenance work and its monitoring/inspection

(Effective use of IMG/GIS)

A summary of above is shown in figure below.

X
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Toward the NEXT STEP

Proposal of
Advance Road Asset Management

with IWANE’s Mobile Mapping System

JICA Supporting Progrom N\
to SMEsinJapan F/S for Business Dev.
PROPOSED NEXT STEP
Ve ey reat

WERE HERE NOW Sex

e mm - - ——————— -

Including,

{ * Dew of integretion of HIMS
Promotion “‘ and MMS lgroftwm Dex)
Oct 2016 = 1 set of MMS [Donstion)
58 ® = Training of MMS operstion

{Manuals)
= Cepecity Building for Road
Aszet Management

F/S of Nacala, Nampula and Cuamba Bypass Roads

| Japanese Gov. Grant Aid for MMSs?

Source : JICA Study Team
Figure 6 Image of Business Development after the Feasibility Study

(related to Road management Sector only)
ODA Loan Project

It is conceivable that if the road improvement survey being implementing by JICA is approved
for an ODA loan project, the MMS will be included in the specification of the ODA project to
require submission of a measurable video at work-completion (As-built Video) instead of the
completion drawing (As-built Drawing). Moreover, if costs to integrate the MMS into the
existing road management systems of ANE can be paid by soft component budget of the ODA

project, the MMS can be introduced for management of entire roads in Nacala Corridor as a pilot.

Based on the above background, if the IMS can be introduced with soft component of the ODA
loan project, the IMS will be used to properly understand the completion of the work and in

subsequent road management.

Furthermore, if benchmarks for survey are embedded on the road, which is required for
implementation of "information construction", it may lead development of road management
system of Nacala Corridor in the future, and also improve the accuracy of survey along the road,
and provide geographical information useful for formulating the regional development plan along

the road.
Technical Assistance Project
As a technical assistance project, the following possibilities are considered:

e Technical assistance to identify the situation of soil erosion, which becomes an issue in

Nacala Municipality.



()

e Technical assistance for improvement of road and bridges management capacity.

It was understood that the rapid progress of soil erosion in municipality of Nacala is a big issue
and a technical assistance to understand the current situation and to prepare countermeasures is
requested. If the IMS can take images not only along roads but also from the sky (e.g. by drone),
it will be effective in not only understanding the current situation but also for technical

cooperation in sediment control and flood control measures.

In particular, an appropriate management system is required for roads and bridges management
in ANE and Maputo Sul, which should be suitable for the development of international trunk

roads, including the Nacala Corridor, and for making toll roads section based on existing policy.

As a technical assistance project, it is desirable to dispatch experts in the maintenance of roads
and bridges aiming at (1) improvement of capacity for the efficient and effective investigation of
road surface condition and for the performance of the bridge soundness survey (including
establishment of subcontract method and improvement of inspection ability); (2) improvement of
planning capacity of road management by using road management system (prediction of road
surface conditions, analysis of maintenance work items and build maintenance program); (3)
improvement of budget application/ execution capacity (improvement of the current state as
subcontracting the maintenance by province or current system); and, (4) supervising maintenance

work and improving monitoring/inspection capability.
Trainee Acceptance Program in Japan

In any of the above, improvement of the capacity of government officials for road management
(maintenance planning/ implementation) is an important issue. If the IMS is recognized as an
effective road management system for developing countries through this F/S and the
"verification/ dissemination project”, it can be expected that the IMS will be a subject in the

thematic training program and one lecture or site visit are prepared for it.

It is also conceivable to accept international students from Universidade Eduardo Mondlane
(UEM) or other universities in Mozambique and develop human resources for mobile mapping
system in cooperation with Japanese universities and by utilizing the core human resource
development program for the road asset management technology of JICA-SIP (Strategic
Innovation Creation Program). It will contribute to the aforementioned improvement of the road

maintenance and management technique.

5. Plan for Intended Business Development

5-1

(1)

Expected Intended Business Plan and Impacts
Business Strategy

Based on results of a series of field surveys and opinion exchanges, several business models were

examined with consideration of alternatives of equipment sales, video recording, data processing,

xi



purchase of application, subcontracting, etc. It is assumed that contents of the contract will be

flexible and changed according to customer’s needs.

o All-in-One: Sell a complete set consisting of equipment, software and application (including
maintenance of equipment and operational training). In cases where the security of acquired
data is high, customers may desire that video recording and processing be done by themselves

(in some cases, video recording is outsourced within their own organization).

¢ Rental Model: Sell equipment and application only. Video recording is done by the customer.

Analytical software is lent (it is assumed for consultant and survey companies).

o Data Processing Service: Sell equipment and application only. Video recording is done by the

customer. Subsequent image analysis is contracted with Iwane.

o Turn-key Service: Video recording and image analysis is subcontracted with unit price for area

or kilometer (assuming that local partner will cooperate in field work)

Table 2 Four kinds of Sales/ Service Type (draft)

MMS DATA PROCESSING ,
EQUIPMENT IWANE's

Sales VIDEO APPLICATION
/Service Camera, P, GPS, | sHOOTING ALV for Arc-GIS

Type Attachments WORKS SOFTWARE PROCESSING
Incl. 3 year M/S WORKS

1: All-in-One 2 BUY by customer BUY
customer

2: Rental Model BUY =2 RENTAL by customer BUY
customer
3: Data Processing Service BUY by 37 IWA'.\lE BUY
customer Outsourcing
by IWANE
4: Turn-key Service Outsourcing 4] IWANE BUY
Outsourcing
(km based)

Source : JICA Study Team

It is expected that the IMS business will develop as a management/ measurement/ design tool for
infrastructure facilities over road management. The horizontal deployment to the Southern
African Community (SADC) (centered on South Africa who has higher payment ability) is also

considered.
(2) Schedule of Business Development

In order to get orders from potential customers other than those from the road sector who were

found in the feasibility study, it is necessary to continue follow up.

For ANE as the counterpart, improvements of IMS to acquire IRI data and to integrate with
HIMS will be executed in the verification/ dissemination project. Meanwhile, improvement of

technical and financial capacity of ANE (continuous implementation of capacity building and

X1l



support to prepare budget of the local government) will be promoted in order to ensure the
business development after the project. It is expected that the IMS will be introduced to other
sectors in Mozambique and to the neighboring countries through actual example of installation
and utilization in ANE. The next step is for full-fledged expansion into neighboring countries in

the horizontal deployment stage.

Table 3 Business Development Schedule (plan)

2017 2018 2019 2020 2021 2022 2023 2024 2025

F/S Study
Verification/
Dissemination Providing equipment

sse atio to ANE’ headquarter
Phase-1 - —

Expansion to each provincial
office of ANE
Phase-2
Expansion to other institution and private entities

Horizontal
deployment Expansion to neighboring countries
stage

Source : JICA Study Team
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