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MINUTES OF MEETINGS
BETWEEN JAPANESE EVALUATION TEAM
AND AUTHORITIES CONCERNED OF
THE GOVERNMENT OF THE ARGENTINE REPUBLIC
ON JAPANESE TECHNICAL COOPERATION FOR
THE PROJECT ON REGIONAL GEOLOGICAL MAPPING WITH ADVANCED SATELLITE
DATA IN THE ARGENTINE REPUBLIC

The Japanese Evaluation Team (hereinafter referred to as “the Team™) organized by Japan
International Cooperation Agency (hereinafter referred to as “JICA™) and headed by Mr. Kiyoshi
MASUMOTO, visited the Argentine Republic from September 23 to October7, 2004, in order to
review and evaluate jointly with the authorities concerned of the Government of the Argentine
Republic (herein after referred to as “the Argentine side”) the achievement of the Project on
Regional Geological Mapping with Advanced Satellite Data in the Argentine Republic (hereinafter

referred to as “the Project™).

As a result of a series of discussions, both sides mutually agreed upon the matters referred

to in the documents attached hereto.

I
Mr. Kiyoshi MASUMOTO
Leader

Evaluation Team
Japan International Cooperation Agency

Japan

Buenos Aires, October 6, 2004
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Mr. PWWM
Executive Secretary

Argentine Geological and Mining Survey
(SEGEMAR)
Argentine Republic



ATTACHED DOCUMENT

1. Recognition of the Joint Evaluation Report
Both sides recognized the Joint Evaluation Report submitted as the result of the joint work by
Evaluation Teams.

2. Further Input to the Project until the termination of the cooperation period
Both sides confirmed that the present activities shall be continued until the termination of the
cooperation period.

3. Assurance of the Sustainability of the Project

In reply to the comment by the Japanese side that sustainability is an important factor, the
Argentine side expressed their intention to put emphasis on activities for securing the sustainability
of the Project.

4. Confirmation of the procedure to transfer the user’s right of ASTER data
The team explained that the user’s right of ASTER data used for the Project will be
transferred from JICA to SEGEMAR after the Project.

SEGEMAR agreed that they observe the ‘Agreement of Requirements for ASTER Data
Distribution’ regulated by Earth Remote Sensing Data Analysis Center (herein after referred to as
ERSDAC) after the transfer, and will issue the official letter to certify that to ERSDAC at the end
of the Project.

5. List of Attendance
The Attendance of the Meeting are shown in Annex.
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Annex

List of Attendance at the Meeting

<Argentine Side>
Eng. Jorge Mayoral
Dr. Pedro Alcantara
Dr. Robetto F.N. Page
Dr. Graciela Marin
Dr. José E. Mendia
Dr. Antonio Lizuain

Dr.Eduardo O. Zappettini

Dr. Omar R. Lapido

Dr. Carlos G Asato

< Japanese Side>
Japanese Evaluation Team

Mr. Kiyoshi Masumoto
Mr. Masatane Kato
Mr. Kenichi Kumagai

Ms. Itsuka Ikehara

-

Mining Secretary and President of SEGEMAR

Project Director

Executive Secretary of Argentine Geological and Mining Survey
(SEGEMAR)

Project Manager

Director, Geology and Mineral Resources Institute (IGRM)

Project Coordinator

Acting Director of Remote Sensing and GIS Division

Project Coordinator

Director of Regional Geology Direction (DGR)

Project Coordinator

Coordinator of Regional Geology Direction (DGR)

Project Coordinator

Director of Geological and Mining Resources Direction (DRGM)
Project Coordinator

Director of Environmental and Applied Geology Direction
(DGAA)

Project Assistant,Manager of GIS

Leader

Team Director, Natural Resources and Energy Conservation Team,
Group II, Economic Development Department, JICA

Remote Sensing Technology

Assistant General Manager, Department of Research and
Development, Earth Remote Sensing Data Analysis Center
Evaluation Analysis (Consultant)

General Manager, International Cooperation Department, Industrial
Services Intemational Co., Ltd

Project Management



Staff, Natural Resources and Energy Conservation Team, Group II,
Economic Development Department, JICA

JICA Argentine Office

Mr. Masao Takai Resident Representative

Mr. Juan Carlos Yamamoto Technical Cooperation Chief
Mr. Alcides Satake Technical Cooperation staff
JICA Experts

Mr. Katsumi Yokokawa Leader

Mr. Manabu Kaku Digital Image Processing
Mr. Kiyoharu Nakashima Geological Remote Sensing
Mr. Koji Yamaguchi Coordinator
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Summary Report of the Evaluation Study

[ 1. Outline of the Project

Country: Argentine Republic Project Name: ‘Regional Geological - Mapping
with Advanced Satellite Data

Sector: mining Cooperation Type : Project-Type ‘Technical
Cooperation

Competent Division : Natural Resources and Energy | Cooperation Amount:

Conservation Team,Group II, Economic Development | Approximately 350 million yen
Department

Cooperation | (R/D):2001.3.1 — 2005.2.28 Implementing Agency : Argentine Geological
"Period and Mining Survey (SEGEMAR)

(Extension): — Cooperation Agency : JICA

F: -— Other Donors:

(E/N)(Grant Aid)
1-1 Background and Outline of the Cooperation

The potentiality of existence of mineral resources in Argentina has been highly estimated; therefore the
Argentine Government put the promotion of mining as a core to revive the economy. However the basic
geological information required for exploring and developing the mineral resources have not been well
arranged. To that end, the Argentine government has had its Geological and Thematic Maps National Program in
‘operate since 1993, at the Argentine Geological and mining Survey (SEGEMAR). However, that the shortages of
personnel and equipment are constraints that prevent these efforts from showing sufficient achievements. Under
these circumstances, the Argentine government asked the Japanese government for project-type technical
cooperation in an attempt to increase efficiency of geological and thematic maps by introducing advanced
technologies for satellite data processing analysis and equipment and software required for those technologies. In
response, the Japanese government conducted three short-term surveys from June through November 2000 in
order to confirm the significance of the project and to draft a project document specifying the basic concepts and a
“concrete plan, along with other details. In December 2000, JICA dispatched Japanese Implementation Study

Team that signed R/D with SEGEMAR to start the Project. The four-year cooperation program started on March
1, 2001.

1-2 Details of the Cooperation

a. Project A

(1) Overall Goal

Geological maps and thematic maps for mineral exploration using advanced satellite data are prepared by IGRM

(2) Project Purpose

IGRM is able to utilize advanced satellite data such as ASTER and/or PALSAR in order to make geological maps

and thematic maps for mineral exploration

(3) Output

1. System for utilizing satellite data is established.

2. Equipment and advanced satellite data are managed and maintained properly.

3. IGRM geologists have enough technology to utilize advanced satellite data such as ASTER and/or PALSAR on
geological and thematic mapping for mineral exploration.

4. Usefulness of the remote sensing data is understood by the persons concerned and users through seminars and
workshops.




(4) Input(actual result)

Japanese Side
Long-term Experts 4 persons Provision of 915 x10° Yen
Equipment

Short-term Experts 22 persons

C/P Training in Japan 9 persons

Argentine Side:

Counterparts Full-time 6 persons Local Cost 341.500 pesos
Part-time 42 persons (at the evaluation)

b. Project B

1) Overall Goal

Thematic maps for environmental conservation and hazard prevention are prepared by IGRM.
(2) Project Purpose -

IGRM understands how to utilize advanced satellite data such as ASTER and/or PALSAR in environmental or hazardous
area study.

(3) Outputs
1. System for utilizing satellite data is established.
2. Equipment and advanced satellite data are managed and maintained properly.

3. IGRM geologists understand how to utilize advanced satellite data such as ASTER and/or PALSAR in
environmental or hazardous area study.
(4) Input

( Same as Project A)

2. The Summary of Evaluation Team
Members (Field in Charge: Name: Employment/Title)
Leader Mr. Kiyoshi Masumoto Team Director, Natural Resources and Energy
Conservation Team, Group II, Economic Development
: Department, JICA
Remote Sensing Mr. Masatane Kato Assistant General Manager, Department of Research and

Technology Development, Earth Remote Sensing Data Analysis
Center

Project Ms. Itsuka Ikehara Staff, Natural Resources and Energy Conservation Team,
Management Group II, Economic Development Department, JICA
Evaluation Mr. Kenichi Kumagai General Manager, International Cooperation Department,
Analysis Industrial Services International Co., Ltd.
Evaluation From September 23 to | Evaluation Stage: Terminal

October 7, 2004

3. Ouiline of the Evaluation

3-1 Project Performance

*The Inputs as planned were done except the local cost.( however the shortage of the local cost had not given
big influence to the Project.)

*The all planned activities are executed. (Except the PALSAR data practice, due to the postpone of the
satellite launch)

*The Output of ‘Project A’ and ‘Project B are achieved.

*The Project Purpose of ‘Project A’ and ‘Project B’ are achieved.

*The Implementation Process has been almost favorable.




3-2 Summary of the Evaluation

(1) Relevance

[Project: Al

The project is relevant. The Argentine national strategy to foster the mining to be a main sector in the
country has not changed since the start of the Project. The importance of the mining promotion that is
considered to contribute to the future economic revival has been rather increasing. The ‘national geological
and thematic mapping’ in conformity to the national strategy is indispensable for mineral exploxration and
development, and the ASTER data utilization, which was developed in Japan and is now under technical
transfer in the Project, is adequate to increase the quality and efficiency of the mapping.

[Project Bl

The project is relevant. The environmental conservation and hazard prevention policies have been rather

strengthened. Society requirements have also been rising. Therefore the analysis and/or themmatic map
making use of ASTER data are anticipated to be promoted in various areas.

(2) Effectiveness

[Project A and B] ,

The effectiveness of the Project is high. The management system of the Project has been established: the
equipment provided has been appropriately utilized and managed; the C/Ps acquired the technology needed
for their own work. Thus, the Project Purpose will be achieved both in quality and quantity.

(8) Efficiency
[Project A and BJ

The Efficiency of the Project is high. The timing of C/P allocation is adequate, and the qualities of C/Ps are
commendable; C/Ps have been coped with their subjects of the Project seriously. The provided equipments are
suitable both in quality and quantity, and almost all the equipments have been fully utilized in the Project.
However, at the beginning of the Project some problems with the timing occurred, such as delay of delivery of
pexsonnel computers and delay of installation of Internet system, etc. Until 2002, there were problems with
local cost disbursement. These problems, however, are solved now.

(4)Impact

[Project A and B]

The positive Impact is very big. The ASTER data is expected to be utilized in many fields such as mineral
resources development, oil resources development, environment and forestry. SEGEMAR has received
orders for images from these users. The Impact has spread to the neighboring countries, because the

MAPGAC, which is the geosciences project of multi-countries in Andes area supported by the Canadian
Geological Survey, decided the policy to use the ASTER data

(5) Sustainability

[Project A and B]

If the financial base is reinforced, the sustainability will be high. The activities aiming at achieving the
Overall Goal have been already started. It is expected that the new mineral exploration will be activated in
its near future; and users’ needs to the geological and thematic maps using advanced remote sensing data are
very high because these are useful for labor saving for exploration works. Also users have.great expectation of
the ASTER data utilization for environment and hazard monitoring.It is clear that the disbursement of local

cost has been improved now, but it is still difficult to estimate whether enough funding to manage the
activities will be supplied after the Project completion.

T e
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3-3 Factors that Promoted Realization of Effect
(1) Factors Concerning the Planning

*The ASTER utilization technology is the latest achievement in mapping techniques, and its high quality has
been proved through the mapping work.

(2) Factors Concerning the Implementation Process
*C /Ps have acquired the technology of ASTER data utilization through their actual work, and they could

concentrate their efforts to achieve the concrete goal, which is making maps of the assigned areas as their
routine work.

3-4 Factors that Impeded Realization of Effect

(1)Factors Concerning the Planning

N/A

(2)Factors Concerning to the Implementation Process

*Due to the economical crisis in Argentine, the disbursement of local costs and exported equipment, and field
survey became difficult until 2002.

* At the beginning of the Project, delays of purchasing PCs, Internet installation and its imperfection affected
the Project activities.

However, these problems were solved at the evaluation.

3-5 Conclusions

The Project Purpose will be achieved. Furthermore, the Project has made a big impact on domestic and
foreign users. The long-term plan aiming at increasing the Sustainability has been prepared, and the
Project has advanced remarkably toward the achievement of the Overall Goal. The remaining issue of

Sustainability for the Project is to secure the Government funds for continuing and enhancing the Project
activities.

'3-6 Recommendations

(1)For the sake of strengthening the ‘Sustainability, SEGEMAR shall make more efforts to impress the
Government about the usefulness of the advanced remote sensing technology in the field of natural resources
exploration (minerals, oil, groundwater, forestry, soils etc) and in the field of environment and hazard
prevention.. Moreover, SEGEMAR should consolidate its remote sensing working group into an advanced
center for image processing, interpretation and training in the fields of mining, oil, groundwater, forestry,
soils etc, in close cooperation with other Ministries and Provincial agencies concerned, in addition to the
enhancement of the service to the third parties that have been carrying out for the purpose of creating the
independent revenue sources.

(2)The C/Ps shall study continuously, keeping contact with the Japanese Experts to obtain the technological
advices and interchanges.

(3)After the Project, continuous contact with JICA Argentine Office is recommended to inform the latest
condition of SEGEMAR and request support if necessary.

3-7 Lesson I.earned

The C/Ps have acquired the transferred technology better than the SEGEMAR executives expected. This is
the result that C/Ps have concentrated their efforts to achieve the quantitative goal that required making
some sheets of maps as their routine work. It is worthy to note that the Experts give practical advice to solve |-
the problems emerged from the C/Ps’ routine work, as a good example of efficient technical transfer.




I. INTRODUCTION

1-1. The Evaluation Team

The Japanese Evaluation Team (hereinafier referred to as “the Japanése Team”) organized by Japan
International Cooperation Agency (hereinafter referred to as “JICA”) and headed by Mr. Kiyoshi Mlasumoto,
visited the Argentine Republic from September 23 to October 7,2004, for the purpose of joint evaluation with
the Argentine Evaluation Team (hereinafter referred to as “the Argentine Team”) on the achievement of
Regional Geological Mapping with Advanced Satellite Data in Argentine Republic (hereinafter refexrred to as

“the Project’) on the basis of the Record of Discussions (hereinafter referred to as “R/D”) signed on December
21,2000.

Both teams discussed and studied together the efficiency, effectiveness, impact, relevance and sustainability

of the Project in accordance with the JICA Project Cycle Management (hereinafter referred to as “JPCM")
method.

Through careful studies and discussions, both sides summarized their findings and observations as
described in this Joint Evaluation Report.

S



1-2. Schedule of Joint Evaluation

September 23 Thu. Arrival in Buenos Aires of a member in charge of evaluation analysis
*Interview with Japanese experts
2004 24 Fri -Interview with IGRM Directors
25 Sat. -Summarizing the results of interviews and meetings.
26 Sun -Summarizing the results of interviews and meetings.
27 Mon. “Interview with Counterparts
28 Tue. -Interview with Users
29 Wed. -Arrival in Buenos Aires of the other three members of the Evaluation
Team
*Meeting at JICA Office.
»Courtesy call to the Embassy of Japan
30 Thu. +Presentations by Counterparts

October 1 Fri -Presentation by Counterparts
2 Sat. -Preparing the M/M draft and the Evaluation Report
3 Sun. -Preparing the M/M draft and the Evaluation Report
4 Mon. -Discussion on the M/M draft and the Evaluation Report
5 Tue. -Discussion on the M/M draft and the Evaluation Report
6 Wed. -Joint Evaluation Committee
»Signing of the Joint Evaluation Report and the M/M.
*Report to the JICA office.
*Report to the Embassy of Japan.

7 Thu -Departure from Buenos Aires

/!



1-3. Members of Evaluation Team

< The Japanese Team>
Mr. Kiyoshi Masumoto

Mzr. Masatane Kato

Ms. Itsuka Ikehara

Mr. Kenichi Kumagai

<The Argentine Team>
Eng. Jorge Mayoral

Dr. Pedro Alcantara
Dr. Roberto F.N. Page
Dr. Graciela Marin

Dr. José E. Mendia

Dr. Antonio Lizuain

Dr. Eduardo O. Zappettini
Dr. Omar R. Lapido

Dr. Carlos G. Asato
<JICA Argentine Office>
Mr. Alcides Satake

<The JICA Experts>
Mr. Katsumi Yokokawa

Mr. Manabu Kaku
Mr. Kiyoharu Nakashima

Mr. Koji Yamaguchi

Leader

Team Director, Natural Resources and Energy Consexrvation Team, Group
11, Economic Development Department, JICA

Remote Sensing Technology

Assistant General Manager, Department of Research and Development,
Earth Remote Sensing Data Analysis Center

Project Management

Staff, Natural Resources and Energy Conservation Team, Gxroup II,
Economic Development Department, JICA

Evaluation Analysis (Consultant)

General Manager, International Cooperation Department, Industrial
Services International Co., Ltd.

Mining Secretary and President of SEGEMAR

Project Director

Executive Secretary of Argentine Geological and Mining Survey
(SEGEMAR)

Project Manager

Director, Geology and Mineral Resources Institute IGRM)

Project Coordinator

Acting Director of Remote Sensing and GIS Division

Project Coordinator

Director of Regional Geology Direction (DGR)

Project Coordinator

Coordinator of Regional Geology Direction (DGR)

Project Coordinator

Director of Geological and Mining Resources Direction (DRGIM)
Project Coordinator

Director of Environmental and Applied Geology Direction (DGAA)
Project Assistant,

Manager of GIS

Cooperation staff

Leader
Digital Image Processing
Geological Remote Sensing

Coordinator



1-4. Background of Project

Argentine has a large territory and a geological environment that is highly likely to contain mineral resources.
However, these resources have not been enough explored or developed, resulting in the mineral resources
production still low. One reason identified for that is the lack of well-arranged stock of basic geological information

required for exploring and developing mineral resources. Such information should be collected and arranged
efficiently.

To that end, the Argentine government has had its Geological and Thematic Maps National Program in operate
since 1993, at the Argentine Geological and Mining Survey (SEGEMAR) under the auspices of the Secretariat of
Industry, Commerce and Mining (the mining department was restructured as the Secretariat of Energy and
Mining in September 2000). A Remote Sensing and Geographic Information System Division (RS/GIS Division)
was set up in 1994 to use satellite image analysis (remote sensing) in an attempt to proceed with such mapping
efficiently. The reality is, however, that the shortages of personnel and equipment are constraints that prevent
these efforts from showing sufficient achievements.

Under these circumstances, the Argentine government asked the Japanese government for project-type technical
cooperation in an attempt to increase efficiency of geological and thematic maps by introducing advanced
technologies for satellite data processing analysis and equipment and software required for those technologies.

In response, the Japanese government conducted three short-term surveys from June through Novembex 2000 in
order to confirm the significance of the project and to draft a project document specifying the basic concepts and a
concrete plan, along with other details. In December 2000, JICA dispatched Japanese Implementation Study
Team which signed R/D with SEGEMAR to start the Project.
The four-year cooperation program started on March 1, 2001.

1-5. Purpose of the Project
The Super goal, overall goal and the project purpose were stipulated in the R/D as follows

(D Part A
(1-1) Super goal

Geological maps and thematic maps prepared by IGRM are utilized by mining investors in Argentine.
(1-2) Overall goal

Geological maps and thematic maps for mineral exploration using advanced satellite data are prepared by IGRM.
(1-3) Project Purpose

IGRM s able to utilize advanced satellite data such as ASTER and/or PALSAR in order to make geological maps
and thematic maps for mineral exploration

(2) Paxt B
(2-1) Overall Goal

Thematic maps for environmental conservation and hazard prevention are prepared by IGRM.

(2-2) Project Purpose

IGRM understands how to utilize advanced satellite data such as ASTER and/or PALSAR in environmental or
hazardous area study.

/] “
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II. METHODOLOGY OF EVALUATION

2-1. Key Questions for Evaluation
This Project is composed of two projects, namely “Project A “and “Project B”.

The Project A is aiming at geological and thematic mapping using the advanced remote sensing date for
supporting the promotion of mining activity. The Project B which is perceived as the derivative project of
the Project A is aiming at the development of the thematic maps in the fields of environmental conservation
and hazard protection by adding the knowledge and technology of the fields to the acquired image pxrocessing
technology through the Project A and by using the provided equipment.

The Project Purpose of the Project A is stipulated that TGRM is able to utilize advanced satellite data such as
ASTER and/or PALSAR in order to make geological maps and thematic maps for mineral exploration’ To
this end, the technologies of image processing, geological remote sensing and field survey have been
transferred through the making process of 10 sheets of geological and thematic map. Also the disseminations

of information about the Project have been carried out to enhance the users’ understanding of ASTER data
utilization.

The Project Purpose of the Project B is stipulated that TGRM understands how to utilize advanced satellite
data such as ASTER and/or PALSAR in environmental or hazardous area study.’ To thatend, adding to the
knowledge and technology acquired though the Project A, introduction of advanced remote sensing data
utilization for environmental conservation and hazard protection has been carried out.

The key questions at this final evaluation were set from the following viewpoints.

With respect to the Project A:

(1) According to the result of the Mid-term Evaluation, the Project Activities Reports and the Project
Monitoring Reports and so on, it can be said that the Project has been executed satisfactorily.
Furthermore, the number of maps to be made during the Project period ,that is one of Objectively Verifiable
Indicaters, is éxpected to be more than originally planned. The investigation shall be conducted on the basis
of the evaluation of the maps whether the Effectiveness of the Project is high; if it is high, factors that
contribute the achievement of the Project Purpose are also discussed.

{2)A matter of concern indicated by the Mid-term Evaluation team was the Sustainability that may be
affected by the financial difficulty in Argentine. So the investigation of the Sustainability after the Project
completion shall be carried out including financial plans after the project completion.

(3) For promoting the map utilization, understanding of users and collaboration with them are also required.
Therefore the increase of their interest, namely positive Impact, shall be investigated.

With respect to the Project B:

(1)From the Effectiveness point of view, the degree of understanding of counterparts, and also the present
evaluation of SEGEMAR and users on the ASTER data utilization for the environmental conservation and
hazard protection shall be investigated.

(2) As for the investigation of the Sustainability, the needs and priority of the thematic maps of
environmental conservation and hazard protection, and the plans of SEGEMAR shall be discussed.

2-2. Aspect of Evaluation

The Project was evaluated on the following five aspects:
(1) Efficiency: Evaluate how the results stood in relation to the efforts and resources, how.economically the
resources were converted into output, and whether the results could have been achieved by other better

11




methods.

(2) Effectiveness: Evaluate the extent to which the purpose has been achieved or not, and whetber the
project purpose can be expected to happen on the basis of the outputs of the Project.

(3) Impact: Foreseeable or unforeseeable, and favorable or adverse effect of the Project upon the target
groups and persons possibly affected by the Project.

(4) Relevance: Evaluate the degree to which the Project can still be justified in relation to the natioraal and
regional priority levels given to the theme.

(5) Sustainability: Evaluate the extent to which the positive effects as a result of the Project will still
continue after external assistance has been concluded.

2-3. Information for Evaluation

Following sources of information were used in this study.
(1) Documents agreed by both sides prior to and/or in the course of the Project implementation;
- Record of Discussion (R/D)
- Minutes of the Meeting (M/M)
- Tentative Schedule of Implementation (TSI)
- Detailed Plan of Operations (DPO)
- Project Document
- Mid-term Evaluation
(2) The Project Design Matrix (Annex-1)
(3) Record of inputs from both sides and activities of the Project.
(4) Statistics.

(5) Interviews with and questionnaires to counterparts, Japanese experts and other persons interested.
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. PROJECT PERFORMANCE

(Summary)
+The Inputs were provided as planned except the local cost (however the shortage of the local cost had not
given big influence to the Project).

+Almost all planned activities were executed. (except the PALSAR data practice, because the launch of the
satellite is postponed)

The Outputs of ‘Project A’ and ‘Project B’ were achieved.

*The Project Purposes of ‘Project A’ and ‘Project B’ were achieved.

»The Implementation Process has been almost satisfactory, despite the economic crisis of 2001-2002.

3-1. Input

3-1-1 Japanese Side

(1) Experts ( See ANNEX 3)
a. Long-term Experts

The following Japanese Experts have been allocated in accordance with R/D (hereinafter referred to as
Original Plan) in almost of all the Project Period.

Chief Adviser : 1 person
Coordinator : 1 person
Image Processing -1 person

Geological Remote Sensing : 1 person (the expert changed in 2003; 2 persons in total)

b. Short- term Experts
In total 24 experts (JFY2001: 8 persons, JFY2002: 6 persons, JFY2003: 8* persons, JFY2004: 2 persons)
were dispatched for the technical transfer in 7 fields (1.Introduction of ASTER 2.Installation of DEM data

3. Installation of data management system 4.SAR data application 5.Environmental analysis 6. Hazard area
analysis 7. Hyperspectral data application) as originally planned.

*92 out of 8 persons were dispatched as Project Consultant Team in the field of Environmental analysis.

(2) Provision of Equipment ( See ANNEX 4)

The equipment required for the image processing and geological remote sensing were provided as originally

planned.The expense of the Provision of Equipment as of September 30, 2004 is shown below. (unit: million
yen)

Year JFY2000 JFY2001 JFY2002 JFY2003 JFY2004 | Total
Amount 717.3 6.4 5.1 2.7 91.5
(8) Training of C/Ps in Japan

According to the Original Plan, the training was stated that about 2 C/Ps would be trained annually in
Japan for any duration ranging from 2 to 3 weeks to about 2 months. As the actual results, 9 C/Ps (JFY2001:
2, JFY2002: 3, JFY2003: 2, JFY2004: 2) were trained; and the durations were about 2 weeks for director
class, and about 2 months for the other C/Ps).

{4) Others

Japanese side supported a part of local cost of field survey in JFY 2000, in order to avoid a significant delay
of the progress of the Project due to the economic crisis in Argentine.
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3-1-2 Argentine side
(1) C/Ps ( See ANNEX 5)

The personnel assignment of coordinators and C/Ps are shown below. The number of C/Ps have been
increased compared with the Original Plan.

Coordinators | Full-time Part-time C/Ps
C/Ps RS & GIS DGR DRGM DGAA
R/D 4 4 3 20 8 4
As of 2004 4 6 4 20 10 8
{2) Building and facilities

Based on the Original Plan, rooms for the equipment, existing equipment owned SEGEMAR, office for the
Japanese expert, the international telephone line and so on were prepared.

(8) Local Costs ( See ANNEX 6)

The local cost of R/D, budget and actual expenses are shown below. (unit: thousands pesos) In 2001, the
actual expense was less than a half of the budget due to the economic crisis in the country. However the
actual expense was improved at the level of almost 90 % of the budget in 2003.

CY2001 CY2002 CY2003 CY2004 CY2005 Total
RD 107.5 127.5 147.5 147.5 147.5 677.5
Budget 107.5 128.0 187.0 231.0 232.0 885.5
Actual 39.0 53.2 167.0 82.3 341.5

3-2. Activities (See ANNEX 7)

The Activities have been executed as originally planned, and it is expected that all the Activities will be
completed by the end of the Project except the activities related to the PALSAR. The launch of the PALSAR
has been postponed. In the area of SAR technology, the main objective of the technical transfer was
interferometry technology. But due to the trouble of the satellite, continuous acquisition of the data became
impossible. Therefore the technical transfer of the area was limited to the introduction.

3-3. Outputs

3-3-1 Project A and Project B

(1) The allocation of equipment, experts, counterparts has been done appropriately as planned. Almost all
the C/Ps are continuing with activities related to the Project. In finance, although SEGEMAR had difficulty
in financing local cost due to the economical crisis; the influence of the crisis could be minimized because

SEGEMAR devoted the revenue to the Project with priority. Therefore it can be said that the ‘System for
utilizing satellite data’ has been established.

(2) The management and maintenance plans of equipment were made based on each mapping plan. The
equipment has been managed and maintained following the plans. Almost all the items in evaluation by the
Experts about the conditions of management and maintenance of the equipment are satisfactory. The
evaluation team confirmed that there were no big problems of the management and maintenance through
their direct observation. According to the evaluation by the Experts on the C/Ps’ degree of acquisitions of
knowledge and technology ; as for the Image Processing, C/Ps have acquired the management skills of PC
and software (although the technical transfer for the hardware maintenancé was also done, there is a staffin

S

V4

<



charge of maintenance, so C/Ps are not required the maintenance work); as for the Geological Remote
Sensing, it is evaluated that C/Ps have acquired the skills. C/Ps also evaluated themselves at the interview
and to the questionnaire that they have ‘almost’ or ‘completely’ acquired the skills. The severe obstacles
caused by the shortage of the management and maintenance cost have not been occurred. Consequently, it
can be said that ‘the Equipment and advanced satellite data’ are managed and maintained properly.

(3) According to the evaluation by the Experts on the degree of full-time C/Ps’ acquisition of knowledge and
technology which are shown in ANNEX 8, although the acquisition level of their jobs are high, there have
been some items that the acquisition has not been sufficient individually. However, if the C/Ps with high
technical level will transfer their technology to those of low level, and/or support them, the Project will be
able to be appropriately managed. It has been pointed out for further enhancement of their technology that
the following items are required to be addressed; strengthening the knowledge of mathematics and physics
to be able to verify and consider the processing result; forming a habit to execute the processing based on the
work plan; having enough communication with the mapping partners; and having technical interchange
between Japanese experts and C/Ps. The person in charge of RS&GIS evaluates that Full-time C/Ps have
acquired enough technology for Geological mapping, but in the field of metallogenic, environmental
conservation and hazard prevention, some instruction by experts, who were dispatched as Short-term
Experts may be needed through e-mails etc. Full-time C/Ps evaluate themselves that they have acquired the
technology ‘completely or ‘almost, and they can ‘almost’ or ‘completely’ make the maps using ASTER data
without assistance from experts. In respect to the evaluation of part-time C/Ps, Experts regard that the
Part-time C/Ps are composed of too many geologists, and thus it is difficult to evaluate each degree of
acquisition. However it is estimated that they have almost acquired the transferred technology, because

most of them had conducted LANDSAT data interpretation and with that experience, they can utilize the
Aster data for their mapping work.

This technical transfer has been carried out in the actual work of IGRM, namely mapping, so the C/Ps had to
acquire the technology directly related to their job prier to others, and the ASTER data have been
remarkably utilized for the mapping work. Therefore, it can be said that the C/Ps acquired the necessary

knowledge and technology transferred; Although there are some differences in the C/Ps’ techmological
level. . :

3-3-2 Seminars ( Project A)
Five seminars on ASTER were held by SEGEMAR. The following table shows the summary of the seminars.

1st 2nd 3rd 4th 5th
Period 2001.10 2002.4 2002.10 2003.3 2003.11
Nos. of Participants 103 95 99 120 78
SEGEMAR 17 22 15 24 14
Workplace Other Gov. Office 45 32 44 35 37
of Mining Co. 5 6 5 11 5
Participants Consultant 4 3 8 4 6
(%) University 26 33 22 19 19
Others* 4 4 3 7 18

* including foreignexrs
Workshops were held from time to time, mainly aiming at diffusion of advanced remote sensing technology
to the central and local offices of SEGEMAR. Moreover, the reports on the ASTER data utilization were

presented at ten academic conferences and symposiums. In response to user's requests, training (seminars)
of image processing were carried out.

These activities have increased the interests not only of users and other persons concerned in this country
but also those in South American countries; as described in detail in the sections of Impact and
15
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Sustainability.

Consequently, it can be said that the users and other persons concerned understand the ‘usefulness of the
remote sensing data’

3-4. Project Purpose

3-4-1 Project A

(1) Progress of Mapping (see ANNEX 9) .

The number of prepared maps is one of the Objectively Verifiable Indicators of the Project Purpose; as of
September 30,2004, among the 8 sheets of 1:100,000 geological maps, 5 sheets(Sierra de Aguilar, Cerro
Abanico, Famatina, Las Pampas-Cerro Stephen and Mendoza River Middle Basin) are completed, and the
remaining 3 sheets (Andalgala, Ganzu Lauquen and Safiogasta) are in progress. These 8 sheets of geological
maps are expected to be completed by the end of the Project. Six new geological maps have also been started:
As for the 2 sheets of metallogenic maps, one sheet(Farallén Negro) was completed in July 2003 and the

other sheet(Maliman) will be prepared by the end of CY2004. A new thematic mapping project has been
started. The C/Ps are also assigned to this project.

(2) Quality of Maps
According to the result of the Mid-term Evaluation, it was clarified that the ASTER data had better quality
than the LANDSAT data; different units.and alteration minerals were confirmed as well as geological

structure; and some geological information that had not been found were gained through the detail
geological mapping in the area of Farallén Negro.

In this investigation, it was confirmed that lithology can be seized through the geological mapping by the
band combinations ; and lineament and alteration zone can be seized. Through the thematic mapping, such
as metallogenic map, it was confirmed that the ASTER data is suitable to seize the lithofacies classification
and structures. New hydrothermal alteration area has been discovered in Calingasta. The identification
and classification of hydrothermal alterations facilitates the selection of priority areas for mineral potential
evaluation. Also it was confirmed that the ASTER data was useful for the industrial mineral maps,
especially for clay minerals. Thus the ASTER data is highly evaluated from a quality perspective.

(8) Efficiency of Mapping

By the Mid-term Evaluation, it was evaluated that the DEM products are very important for Argentine that
has large territory but has insufficient geographical maps with infrastructure.

In this investigation, it was confirmed that the ASTER data was useful for facilitating the mapping process,
as well as the sampling site selection. In relation to the 1:100,000 mapping program, it has. received

remarkable benefits from ASTER data and it was possible to start the new geological survey program with
efficiency and consistent information.

(4) Technological Independence of C/Ps (Especially Full-time C/Ps) (See 3—143))

The Experts estimate C/Ps can execute the work with the same quality as present job by themselves. C/Ps
also have confidence in themselves to execute their work independently. Hereby, it can be said that C/Ps can
execute their works in their own fields by themselves.

(5)Judging from the above, the Objectively Verifiable Indicators will be achieved because: first, the 10 sheets
of maps will be certainly prepared by the end of the Project; second, the quality of the maps is high enough

and the ability of grasp of new information is confirmed; third, the efficiency of mapping is also confirmed.
Furthermore it is expected that the C/Ps can execute their duties without technological support after the
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Project. Therefore it can be said that the Project Purpose is to be achieved by the end of the Project.

3-4-2 Project B

With regard to the Project B, technological transfer has been mainly carried out by Short-term Experts on
the environmental analysis such as land use, vegetation and soil, analysis of flood and landslide; and
monitoring of shorelines, droughts and volcanos. Already 4 thematic mapping projects (Voleanic Monitoring

(Lascar, San Jose, Tupungatito, Peteroa, Copahue) . Mendoza River Middle Basin, San Carlos de Bariloche
area, La Picasa Flooding area) have been started at IGRM.

According to the IGRM executives and C/Ps, the transferred technology has been utilized in their mapping

works. Therefore it is evaluated that the Project Purpose, ie. ‘understanding of ASTER data’ has been
achieved.

3-5. Implementation Process

3-5-1 Activities

(1) The distinctive trait of this Project is that the project activities have been carried out as a part of the
actual substantial mapping work which is one of the core businesses of IGRM. Consequently the technology

transfer has been done through actual support in the form of discussing specific issues, not through the case

studies covering wide range of knowledge and technology. Therefore C/Ps’ level of acquisition of technology
related to their work is generally high.

(2) Provision of Equipment and Preparation of Facilities

As for the provision of equipment, at the beginning of the Project, the arrival of personnel computers that
were purchased in Japan was delayed. Also in regard to the preparation of facilities, there were some delays
in Internet system. However these troubles have been almost solved by the time of the Mid-texrm Ewvaluation.
The imperfection of the Internet system gave rise to obstruction of transmission. This was caused by the
division of the internet lines among offices of the Ministry, although the total capacity was required solely for
the Project. The Field Portable Spectroradiometer (GER3700) broke down but was repaired. These
influences against the Project Activities were small in the last result.

{3)Local Cost

After October 2001, Argentine side had serious difficulties to disburse the local costs. However SEGEMAR
earmarked the mapping cost of this Project prior to their other projects and Japanese side supported part of
the local costs. Thus the Project could minimize the adverse effects by the efforts of both sides. Recently the
economic difficulties have been eased and the situation has been improved, for example, the budget in
CY2004 was increased about 50% more than that of CY2003.

(4) Relationship between C/Ps and Experts

In the first year of the Project there were some problems of communication mainly due to the cultural
differences; but these problems were soon solved through setting meetings. An IGEM Executive comments
that small misunderstanding arose sometimes, but in total the relationship was good. The C/Ps’ answers to
the questionnaire show the relationship are ‘well, except an answer as ‘a little’. Although regular
meetings had not been held, the relation between C/Ps and Experts was generally good.

Moreover, SEGEMAR has an agreement of technical exchange with a Japanese research institute from

which Short-term Experts were dispatched. That assures continuous technical support and advice from the
institution to C/Ps.



(5) Monitoring

The Project Monitoring was executed annually in September 2002 and November 2003. The results were
reported to the Joint Coordinating Committee (annual meeting, held in May 2001, April 2002, May 2003,
August 2004). The level of technology acquistion of the C/Ps was evaluated by the Experts and the- Experts
discussed it with the C/Ps’ considering the C/Ps’ own evaluations. Then new worthy topics were set. So, it can
be said that the monitoring did function well.

(6) Ownership of Argentina Implementing Ageney of the Project
In a difficult economic condition, the Agency earmarked the local cost of the Project prior to their other
projects. Although almost all C/Ps are contracted employees, the Agency did not dismiss any of the full-time

C/Ps in their difficult period. It is evaluated that the Agency has been managing the Project with strong
commitment.

(7)Important Assumptions

There were no Important Assumptions that gave bad effects against the Project, other than the economic
crisis. '
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IV. RESULTS OF EVALUATION
4-1 EVALUATION

4-1-1 Relevance

Summary:
[Project: Al

The project is relevant. The Argentine national strategy to foster the mining to be a main sector in the
country has not changed since the start of the Project. The importance of the mining promotion that is
considered to contribute to the future economic revival has been rather increasing. The ‘national geological
and thematic mapping’ in conformity to the national strategy is indispensable for mineral exploration and
development, and the ASTER data utilization, which was developed in Japan and is now under technical
transfer in the Project, is adequate to increase the quality and efficiency of the mapping.
[Project B]
The project is relevant. The environmental conservation and hazard prevention policies have been rather
strengthened. Society requirements have also been rising. Therefore the analysis and/or thematic map
making use of ASTER data are anticipated to be promoted in various areas.

4-1-1-1 Project A

It can be said that the relevance is high, from the following reasons.

(1) The Overall Goal is matching with the Argentine mining policy

In May 2003, a new administration headed by President Néstor Carlos Kirchner was started. He is the third
President after the Project started. The most important issue for this administration is the revival of the
economy, coping with the problems of unemployment and poverty. Therefore the development of the
mineral resources which have high potential in this country is one of the more important economic policies of
this Government. Therefore, SEGEMAR is now promoting the collection and maintenance of wvaluable
information which may contribute to the mineral discovery and their use. After this Project started, the
Government has granted the same benefit as the mining production companies to the exploration companies
in terms of the Value-Added tax, to invite the investors including foreign companies.

{2) The selection of the target group is suitable. (including Project B)

The target group is constituted by the staff members who are in charge of processing remote sensing data,
field survey and making geological and thematic maps for the geology, environmental conservation and
hazard prevention in SEGEMAR. Not only the member of central office but also those of local office are

included in the group and this selection is regarded as appropriate considering the diffusion of the
technology after the project completion.

(3) The Project has validity as a Japanese governmental undertaking.

According to the Mid-term ODA Plan of Japanese Ministry of Foreign Affairs, there are 5 important issues
for the Central and South American area. This Project corresponds with the first issue, that is positive
support toward the effort at renovating the economy, and with the second issue, that is support toward
environmental conservation. Furthermore, because SEGEMAR is now receiving the reputation as the South
American ASTER dada application center, the Project has also a raffle effect on anothex item, that is

promotion of support toward human resources development and technology transfer in wide area targeting
-plural countries.

The main cooperation issues of JICA for the Central and South American area are the immprovement of
investment circumstances, appropriate management of underground resources and natural ‘environmental

) 19

Y




conservation. The Project also meets this issue.

(4) There is a comparative advantage of the Japanese technology. (including Project B)

In Japan, the image processing for geological interpretation using the multi-band data obtained by the
LANDSAT'TM had been studied from the 80s at Geological Survey of Japan, MMAJ, ERSDAC, universities
and metal and mining companies, etc. and plenty of technologies have been accumulated. The ASTER sensor
was developed based on this kind of the Japanese technical background. After the ASTER data was awvailable,
the data have being utilized not only for geology but also for environmental conservation, hazard prevention
and other fields, producing many useful outcomes in Japan.

Furthermore, Japan had cooperated the exploration for mineral development in Andean mountainous areas
in Argentine as a JICA-MMA.J cooperation project for many years and thus, was well versed in the local
geology of Argentine.

4-1-1-2 Project B

It can be said that relevance is high from the above mentioned (4-1-1-1(2)-(4)) and following reasons.
(1)The Overall Goal is matching with the Argentina environment and hazard prevention policy.

The importance of environmental conservation and hazard prevention policy in the country has not changed.
The environmental conservation has rather been strengthened; for example, there are proposed
improvements to the Mining Environmental Law, under consideration of the National Parliament.In such
conditions, the thematic maps are expected to be used as one of useful measures for the monitoring.

(2) Public needs are rising.

Requests from the provinces and municipalities toward IGRM on the analysis and/or thematic map mainly
for the environmental and hazard monitoring are increasing.

4-1-2 Effectiveness

Summary:

[Project A and B]
The effectiveness of the Project is high. The management system of the Project has been established. The
equipment provided has been appropriately utilized and managed. The C/Ps acquired the technology needed
for their own work. Thus, the Project Purpose will be achieved both in quality and quantity.

It can be said that the Effectiveness is high from the following reasons.
()The Outputs have been achieved.
(see IM.3)

(2) The Project Purpose will be achieved.
(see II. 4)

(3) The Outputs have highly contributed to the achievement of the Project Purpose.

a. In the area of project management, Japanese side was deeply concerned that all full-time C/.Ps were
contracted employees. But due to the serious support of SEGEMAR, almost all the C/Ps have accomplished
the Project (only one part-time C/P left the office due to her personal reasons). With regard to the budget,
the Project management run into difficult condition because of the severe economic crisis in Argentine. But
the influence could be minimized in the final results of the Project.

4
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b. In respect to the provided equipment, according to the evaluation by the Experts and C/Ps themselves,
C/Ps have been able to utilize and manage the equipment properly. The equipment has contributed to the
mapping through ASTER data analysis, image processing and field survey.

c-1.Through the Project A, C/Ps have acquired the transferred technology and the technology has been
practiced in each given work on mapping, such as image processing, field survey and geological
interpretation. According to the evaluation of geological and thematic maps, which were made or under
preparation, by the IGRM executives, Experts and C/Ps themselves, the C/P’s degree of the technology

acquisition is enough for their own mapping work. So it can be said that the C/Ps degree of technology
acquisition contributes to the achievement of the Project Purpose.

c-2. The Purpose of Project B is to understand the usefulness of ASTER data for environmental conservation
and hazard prevention. In this point, it is confirmed that the technologies introduced are useful to solve
problems that Argentine has, by the evaluation of IGRM executives and C/Ps (obtained by interviews and

questionnaire). Furthermore the thematic mapping projects have already started, and C/Ps have been
already assigned to the projects.

d As mentioned in II.3, the seminars and workshops were held positively. SEGEMAR also initiated
campaigns of disseminating ASTER data through academic conferences and méetings. As the result, the
orders of images from the mining and exploration companies, and others totalized 33, and for the research of
universities and others totalized 17. (see ANNX10) Hereby, it can be said that the seminars and other

activities have contributed to promote ‘understanding of usefulness’ from users andlor other persons
concerned.

(4)There were some factors that obstructed the Project but the obstructions were minimized by their own
efforts.

a. The disbursement of local costs became difficult due to the economic crisis in Argentine. However the
difficulty was minimized by Argentina and Japanese countermeasures.

b. The problem caused by the Important Assumption (stability of C/Ps) did not occur.

4-1-3 Efficiency

‘Summary:
[Project A and B]

The Efficiency of the Project is high. The timing of C/P allocation is adequate, and the qualities of C/Ps are
commendable; C/Ps have been coped with their subjects of the Project seriously. The provided equipments are
suitable both in quality and quantity, and almost all the equipments have been fully utilized in the Project.
However, at the beginning of the Project some problems with the timing occurred, such as delay of delivery of
personnel computers and delay of installation of Internet system, etc. Until 2002, there were problems with
local cost disbursement. These problems, however, are solved now.

It can be said that the Efficiency is high from the following reasons.

(1) The number of dispatched Experts, the fields of expertise, and timing of dispatch are ade quate.

The number of dispatched Long-term Experts, and the fields of expertise were same as the Original Plan.
The Long-term Experts were selected from the people with enough knowledge and technologrical experience

in the field. There were 3 months vacancy for the Long-term Expert in charge of remote sensing at the period
of alternation, however the influence of the vacancy against the technology transfer was minimal, because
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during that period, Short-term Experts carried out the technology transfer continuously.

The dispatches of Short-term Experts were also based on the Original Plan. More specifically, software
installation and its practice, introduction of the advanced remote sensing technology, the complement to the
Long-term Experts in the fields of geological remote sensing and image processing, and introduction
lectures, practices and field surveys on the environmental conservation and hazard prevention were carried
out by the Short-term Experts. The timing of the dispatch was decided checking the progress of the technical
transfer. As Short-term Experts, many ASTER data utilization and development-Japanese Expert visited
Argentine and a Long-tern Expert evaluated that these were the highest ASTER data utilization seminars
executed by the top-class Japanese Expert in the world. IGRM Executives evaluated that the trainings by
the Short-term experts were quite useful. On the other hand, a Long-term Expert and a IGRM executive
commented that the durations of the trainings were too short.

(2)The types and numbers of the provided equipments are suitable.

The timing of installation were almost as originally planned. The types and numbers of equipments were
same as the Original Plan. In purchasing the equipment, capacities and prices were examined carefully by
JICA and the Experts. All equipments are now in full operation, hence it is demonstrated that these
equipments are suitable both in quality and quantity. (There are some softwares that have completed their
service, because these softwares were modified or revised with the progress of the Project.) As for the timing
of installation, the dispatch of 4 personnel computers purchased in Japan was delayed for 3 months. As a

result, the project activities were delayed, and subsequently the activities were revised. Now the influence
of the delay is not found.

(3) The numbers, expertise, content, duration and timing of the C/P training in Japan are adequate.

The numbers of C/Ps and the duration of the training were nearly upper limit of the Plan in quantity. The
duration and content of the training were fully discussed mutually about how the training could be helpful
for the work of C/Ps. Almost all the C/Ps, who joined the training, answered the questionnaire that the

durations were suitable, the contents of the training were satisfactory and useful for their work. However
there were a few comments that the durations were too short.

(4) The number, allocation, abilities of C/Ps are adequate.

The number of C/Ps has been increased with the progress of the Project, and now the number of C/Ps, both
Full-time and Part-time, exceeds that of the Original Plan. All the C/Ps are directly related with the
mapping works at their directorates/sections. Furthermore not only the members of central office but also
those of local offices are included in the C/Ps, considering the dissemination of the technology after the
Project completion, this selection is considered to be appropriate. As for the Full-time C/Ps, the Long-term
Experts admire that at the beginning some C/Ps had no experience in remote sensing and/or geological field
survey, but they have coped with the Project activities aggressively, and as the result they become
respectable geologists. They also highly evaluated the quality of the Part-time C/Ps.

The C/Ps presented reports on ASTER data utilization and the outcomes of technical transfer at seminars
and workshops held by SEGEMAR, academic conferences and symposia. The SEGEMAR executive
estimated these activities at the time of Mid-term Evaluation that the C/P’s degree of acquisition for the
technology was more than their expectation. This time an IGRM executive admired their progress was at
astonishing speed. A Long-term Expert (chief advisor) commented attending the 5% seminax that the C/Ps
grew up to be excellent experts. Hence the C/Ps are evaluated that in addition to their quality, their.efforts
toward their works are also commendable.
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On the other hand, necessity of the improvement of the C/Ps in the fields of physics and mathematics was
pointed out on the Mid-term Evaluation Report and a Short-term Expert made the same comment.

(5) At present, no serious problems are occurring on the quality, size and convenience of the building and
facilities. ( at the beginning of the Project, the activities were obstructed by delay and imperfection of the
internet system, but they were solved now. (see 5-1(2))

(6) No similar project to be compared is found in Argentine.
a. Before this investigation, Japanese side expected the LANDSAT system to be used as a similax project.

However, the system was provided as a part of PASMA Project with World Bank cooperation, and the cost for
the system was unknown.

b. IGRM executives estimate that while the unit cost for a map is not calculated, the cost may be no big
difference but the advantage of the ASTER data utilization is found in the quality improvement. In the
future, when the DEM data are used more frequently and the information of geological interpretation
increases, the unit cost will be decreased with the cost saving of field survey.

4-1-4 Impact

Summary:

[Project A and B}
The positive Impact is very big. The ASTER data is expected to be utilized in many fields such as mineral
resources development, oil resources development, environment and forestry SEGEMAR has received
orders for images from these users. The Impact has spread to the neighboring countries, because the

MAPGAC, which is the geosciences project of multi-countries in Andes area supported by the Canadian
Geological Survey, decided the policy to use the ASTER data

It can be said that the positive Impact is very big from the following reasons.

4-1-4-1 If the finances are strengthened, the possibility of the achievement of the Overall Goal A and B is
high.

(1) The mapping works are in progress and more maps than the Original Plan are expected to be produced.
The mapping plan after the Project is also prepared. '

a. SEGEMAR studied the mapping projects that the ASTER ‘data utilization would contribute to their
successful development, then selected more than 200 projects. (see ANNEX 11) Except for 10 mapping
projects that are included in this Project, 6 projects of geological mapping, 1 project of metallogenic mapping
and 6 projects of thematic mapping for environmental conservation and hazard prevention are in progress.
Further next 11 projects have been decided and the 10 projects after the next will be selected soon. Thus even
now it can be said that the geological and thematic maps covering Argentine is increasing. (see ANNEX 12)

b. SEGEMAR has an ongoing long term mapping plan reinforced by the 1993 National Law 24224. Based on

this mapping plan the allocation plan of staff and equipments will be made, and long-tern finance plan will
be also formulated.

c. Strengthening of the finances is uncertain.
SEGEMAR mentioned that they are ready to provide the local costs from CY2005, after the Project
completion. The revenue obtained from the services to the third parties-can be utilized for the local costs of
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the Project: hereby they will be able to secure the running and maintenance cost of equipments and
dissemination activity cost. The CY2004 budget for the local costs of RS&GIS is 231,000 pesos including
80,000pesos obtained from the services to the third parties. In the proposed 2005 budget, 60,000 pesos from
service fee are included in 232,000 pesos of total cost. In 2004 budget, the equipment replacement cost was
not included. In 2005 budget, the equipment replacement cost has been requested but is not assured. The
ASTER data is purchased as the cost of IGRM mapping. However, a SEGEMAR executive stated that he felt
the financial conditions will be a turn for the better in the long term, but he is concerned about the financial
condition in the near future, because the Government had not ended the financial strategy including the
treatment of the huge amount of National Debt. He also stated that the procedure of disburse system of the
Government should be improved for smoothing SEGEMAR procurement activities.

(2) ANNEX 11 shows that the 1:100,000 geological maps, 1:250,000 mineral resources maps, and. various
thematic maps for environmental conservation and hazard prevention are now discussed for new
development. So it is considered that the types of the maps will be increased.

(3)The systems that the users can easily access the processed images, geological maps and thematic maps
have been ready for use.The distribution system of the published geological and thematic maps for users was
established before the Project start. The service charge for the image processing was settled in August
2002.The procedure for procurement is introduced on the Web site of SEGEMAR.

4-1-4-2 'The dissemination effects are very big. The ASTER data draw attention, from various quarters,
and SEGEMAR has received many inquiries and orders. (see ANNEX 10)

(1) There were orders from mining companies and geological consultants.

More than 10 organizations related to mining such as world wide mining companies, Rio Tinto, Anglogold,
BHP Billiton, Barrick, an oil company, geological consultants, MMAJ, and universities ordered the images.

{2) There were following orders from users in the fields of environment.

Five orders related to environment or forestry have come from environmental companies, International
Water Institute and universities.

(8) There were 17 orders for the purpose of research from universities and research institutions.

(4) The policy that the ASTER data is to be utilized widely for the studies of the geosciences in the South
American countries was decided.

The MAP-GAC is the project of studying geosciences and living environment in the Andean area with the
support of the Geological Survey of Canada. The duration of the project is from 2001 to 2007. Eight countries,
Canada, Argentina, Venezuela, Ecuador, Colombia, Peru, Bolivia and Chile, have joined the project. At the
MAP-GAC conference in June 2003 held in Santiago, Dr. Graciela Marin, Acting Director of Remote
Sensing and GIS Division, IGRM, a member of the Project, made a lecture on ASTER. Hereby many
attendants of the conference showed their interest in ASTER data. Then MAP-GAC decided the policy of
utilizing ASTER data. Subsequently the 5-year joint undertaking between MAP-GAC and SEGEMAR on
ASTER data utilization has been developed. Now SEGEMAR has orders of a total of more than 120 scenes of
images from Geological Surveys of Colombia, Chile, Peru, Bolivia and Ecuador.

4-1-4-3 Contribution of the Project toward the Impact Revelation is big.

The above mentioned dissemination effects were generated by the information activities and presentations
on the result of ASTER data utilization at seminars and workshops held by SEGEMAR, other academic
conferences and symposiums. Therefore the contribution of the Project is considered $o be big.
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In respect to the cooperation (joint undertaking) and demarcation with other governmental offices and
research institutes, there are several initiatives with provinces (Neuquen, Mendoza), and mnational
governmental organizations (National Water Resources, INA, INTA) in order to carry out joint projects on

the basis of co-funding costs; in each of these initiatives SEGEMAR will supply ASTER images and
interpretation.

4-1-4-4 SEGEMAR gave the higher priority to the financial support to this Project; but it did not cause the
delay of other projects of SEGEMAR

4-1-5 Sustainability

Summary:
[Project A and B]

If the financial base is reinforced, the sustainability will be high.

The activities aiming at achieving the Overall Goal have been already started. It is expected that the new
mineral exploration will be activated in its near future; and users’ needs to the geological and thematic maps
using advanced remote sensing data are very high because these are useful for labor saving for exploration
works. Also users have great expectation of the ASTER data utilization for environment and hazard
monitoring.

It is clear that the disbursement of local cost has been improved now, but it is still difficult to estimate
whether enough funding to manage the activities will be supplied after the Project completion.

It can be said that if the financial base is reinforced, the sustainability is high from the following reasons.

(1) The Project Purpose will be achieved, if the financial base is strengthened.
This is stated in the clause of Tmpact’. (see IV. 4-1-4-1)

{2)It is expected that the Government supports the activity after the Project completion continuously.
As mentioned at the clause of ‘Relevance’, the promotion of mining is an important policy of the Government.
The policy for environmental conservation and hazard prevention has also been strengthened.

{3) Users have great expectation for the geological and thematic maps.

a. The total mineral exploration length and number of foreign exploration companies in Argentine are
shown below. '

Year 1993 1998 1999 2000 2001 2002 2003 2004
Drilling(1000 meters) 20 240 235 230 165 135 156
No. of foreign com. 32 80 80 55 55 50 55 60

The mineral and fossil fuel prices had been weak from the start of the Project to last year. Accordingly the
mineral exploration activities had been stagnant almost all over the world. However according to the report
of United State Geological Survey, which is known as the authority on the world mining information survey,
the exploration activities in Argentine were relatively active. Especially exploration is being carried out in
the Andes and its foothills. This year the prices of metal and fossil fuel have jumped. It is generally
understood that the tight conditions of supply would continue for the time being. Therefore, the mining
companies that improve their earnings will probably pay their attention to the mineral resources in
Argentina that has high potentiality of existence. (In fact, two large scale mineral explorationn projects
started this year, and one project, namely Veladero in San Juan province, was the largest investment project
in 2004 in Argentina). Under the weak Argentine peso, development of industrial minerals for export is also
in progress now. Users’' expectation toward the geological and thematic maps of SEGEMAR will become
higher for labor saving of the exploration work.

25

o /:/ﬁ lz.
/




b. In the field of environmental conservation and hazard prevention, users have recognized the importance of
ASTER data, and National Water Institute (INA), Neuquen and Mendoza provinces, the municipalities of

Bariloche, San Ignacio, and Comodoro Rivadavia, Universities and a geological consultant have started to
use the data.

(4) SEGEMAR possess management and maintenance capacity.

a. Each directorate already made the plan of mapping projects, as well as management and maintenance
systems based on their functions.

b. The stability of the C/Ps in the workplace is exceedingly important for the continuation and expansion of
the Project activities and dissemination of the transferred technology. Especially ensuring the employment of
R/S & GIS staff that are contracted staff but are the core of the C/Ps is important. All of the C/Ps answered to

the questionnaire that they hope to be permanently engaged in SEGEMAR after the completion of the
Project.

(5) Financial conditions have been improved

Due to the economic crisis in Argentine, the Project had great difficulty in financing till 2002, but it has been
improved after 2003. However a SEGEMAR executive (see 4-1-4-1 (1) ¢) and Experts show their concerns
whether SEGEMAR can purchase the necessary ASTER data, and replace/increase the mnecessary
equipxpents. While it is improving, there are some difficulties in payment by foreign currency.

(6) The method to generate the funds and achieve the Overall Goal has been already examined.

The services for the image processing have been charged, and the charge system was settled. The orders
from mining and oil companies have been increased. With the financial support of Canada, each Geological
Survey of member countries of MAP-GAC has been able to order ASTER data. Consequently, this promotes
the use of the South American countries. For some organizations such as Rio Tinto in Chile that intends to
introduce ASTER data processing system, SEGEMAR has organized image-processing-practice seminars to
meet their needs. SEGEMAR uses the revenue obtained from these services to the third parties for the local
cost of the Project. In CY 2004 budget, more than one third of the local cost is expected to be covered by these
services. In fact, 12,000 pesos were paid for equipment repair from this fund.

In a long-term forecast, the revenue obtained from the third parties is estimated from 15to 30 % of the total

cost, and it will be utilized to maintain and upgrade equipments and facilitate general operation and
outreach.

4-2 CONCLUSIONS

The Project Purpose will be achieved. Furthermore, the Project has made a big impact on domestic and
foreign users. The long-term plan aiming at increasing the Sustainability has been prepared, and the
Project has advanced remarkably toward the achievement of the Overall Goal. The remaining issue of

Sustainability for the Project is to secure the Government funds for continuing and enhancing the Project
activities. '

The Project aiming at the geological and thematic mapping utilizing advanced remote sensing technology
has been carried out in response to the strong needs of the Implementing Agency along with National Policy.

In the field of geology, IGRM is now capable of making geological and thematic maps using ASTER data.
Seventeen mapping projects are in progress and more than 10 sheets of geological/ thematic maps will be
completed by the end of the Project. In the fields of environmental conservation and hazard prevention,
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IGRM understands how to utilize the ASTER data for these fields, and the data has been applied to 6
projects. Therefore it is considered that the Effectiveness is high.

The following factors contributed to the Effectiveness’ in addition to the Project Activities that will be
completed almost as planned.

(1) Argentine Implementing Agency gave the highest priority to the Project.

(2) The technical transfer has been carried out as a part of the routine work for the geological and thematic
mapping.

(3)The ASTER utilization technology is the latest achievement in mapping techniques, and its high quality
has been proved through the mapping work.

(4)JICA could dispatch leading authorities in the fields of ASTER technology and mapping techmiques as
Short-/Long-term Experts.

(5) The Full-time C/Ps has tackled the Activities seriously and aggressively.

(6) The monitoring has operated very effectively, and its results have been reflected on the Project
Activities.

A remarkable item among the Five-Evaluation-ltems is the strong Tmpact. This is the outcome of
SEGEMAR’s keen information dissemination activities through the seminars, academic conferences,
symposiums, and data process trainings for outsiders. As the result, SEGEMAR can establish independent
revenue sources from services to the third parties after the project completion.

However, there is a financial concern about the ‘Sustainability. More than 1000 scenes of ASTER data are
required to cover the whole of Argentina with geological and thematic maps. It is also said that the lLife of the
provided equipment and materials such as PC will be almost 3 to 5 years. Therefore replacement is required.
SEGEMAR intends to cover the repair and replacement costs by using the incoming service fees firom third
parties. The revenue of these services are estimated to be 15-30% of the total cost. Judging from the present
conditions that the C/Ps and equipment are in full operation, it is hard to gain more service fees. If
SEGEMAR wants to get more revenue from the service to the third parties, the increase of facility,
equipments and manpower is required. Also to carry out the mapping more efficiently, and to disseminate
the image processing technology to geologists in other directorates, equipments have to be increased.
Whether the Government can bear the cost for these activities or not will be the key issue for the future of
ASTER data utilization and the development of a “state of the art” Remote Sensing facility within
SEGEMAR. In addition, main equipments and materials are all imports, and thus, it is also concerned that
the Government under the condition of lack of foreign currency can bear these expenses.

V. RECOMMENDATIONS AND LESSONS LEARNED
5-1 RECOMMENDATIONS

(DFor the sake of strengthening the ‘Sustainability, SEGEMAR shall make more efforts to impress the
Government about the usefulness of the advanced remote sensing technology in the field of natural resources |
exploration (minerals, oil, groundwater, forestry, soils etc,) and in the field of environment and hazard
prevention. Moreover, SEGEMAR should consolidate its remote sensing working -group into an advanced
center for image processing, interpretation and training in the fields of mining, oil, groundwater, forestry,
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soils ete, in close cooperation with other Ministries and Provincial agencies concerned, in addition to the
enhancement of the service to the third parties that have been carrying out for the purpose of creating the
independent revenue sources.

(2)The C/Ps shall study continuously, keeping contact with the Japanese Experts to obtain the techmnological
advices and interchanges.

(3)After the Project, continuous contact with JICA Argentine Office is recommended to inform the latest
condition of SEGEMAR and request support if necessary.

(1) As mentioned in the ‘Conclusion’, to sustain the activities of the Project, the governmental financial
support is necessary for facilities, data and equipments, in addition to the efforts of SEGEMAR.
It is concluded that to conduct the future activities smoothly, the following four points are important.

a. To appeal the financial support to the Government

b. Tb conduct public relations activities to the general public

c. Tospeed up the procedure of disbursement.

d. To ensure smooth image data purchase, prepare satellite data quickly, make a prompt processing
and provide products data quickly.

To be more concrete the following actions are recommended. In the field of geology, the high quality and
accuracy of ASTER data have been already proven; and the geological and thematic maps using this data are

also very useful for natural resources exploration (mining, oil, groundwater, forestry, soils etc.). This
usefulness of ASTER data should be demonstrated to the Government repeatedly.

In the field of the environment and hazard prevention, the legal and institutional framework is evolving, and
thus, there is a high potential in this field. More specifically, until now, the joint environmental conservation
and hazard prevention system among the Ministries is not well established. Accordingly, SEGEMAR that
has sufficient image processing devices may be able to take a leading role in establishing itself as an
exclusive image-processing center in the fields of environment and hazard prevention. Furthermore from the
national financial viewpoint, this will be efficient. To this end, the public relations activities using mass
communications toward general public will be useful. -

(2) The C/Ps have acquired the transferred technology, and now they are capable to handle the routine work,
but ASTER utilization-technology is continuously developing. Thus, it is recommended that the C/Ps shall

study continuously, keeping contact with the engineers dispatched as Short-term Experts to obtain the
technological advices and interchanges.

(3) After the Project, continuous contact with JICA Argentine Office is recommended to inform the latest
condition of SEGEMAR and request support if necessary.

5-2 LESSONS LEARNED

The technical trasfer of the Project has been conducted as follows, producing-good outcomes.

At first, intensive discussions were conducted between the Japanese side and Argentine side about the
concept of the Project prior to the start of the Project. Through these disucussions SEGEMAR executives
fully understood the concept of the Project and formulated the plan for technical transfer and also encouraged
the understanding of C/Ps. This made the C/Ps’ incentive clearer.

The technical transfer was conducted by the method that the Experts give practical advice to solve the
problems raised from the C/Ps’ routine work. In this way the C/Ps’ interests in ASTER Data was enhanced
and promoted their motivations for technological improvement. Moreover, the existence of the long term
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mapping plan of SEGEMAR also contributed.to making C/Ps concentrate more on their work. In addition, the
usefulness of ASTER data, competent quality of C/Ps, and. good relationship between C/Ps and <Japanese
Experts as well as high ownership of the Implementing Agency should also be noted.

To secure full understanding of the Project concept among those concerned through a series of discussions at
earlier stage, and to conduct the technical transfer as a part of routine-work with specific objectives may
worth being noted as a good reference for other projects.
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