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Chapter 1. Overview of the Project 

1.1. Background of the Project 

 

The Republic of Paraguay set agriculture as one of its main industries, and its soybean products and 

export is one of the high productivities in the world. Paraguayan economics is weak because it’s depended 

on agricultural productions and international price competitions, the development of Paraguayan economic 
is behind even in Latin American and Caribbean regions. The Government of Paraguay (hereinafter referred 

as GOP) declared Plan Nacional de Desarrollo Paraguay (hereinafter referred as PND) in January 2014 

which included 3 following pillars:  
1. Reduction of Poverty;  

2. Developments of Socioeconomics; and 

3. Expansion into the Global Market. 

Competitiveness and Innovations were raised as the 12th Item of the Plan, the development of a space 
sector is also enhanced as the part of the Paraguayan economic acceleration.  

At the space sector, Paraguayan Space Agency (Agencia Espacial del Paraguay: hereinafter referred as 

AEP) which contributes research and development on aerospace, technological innovation and space policy 
conductions was established in 2014 based on Plan Estratégico Institucional 2018 – 2023 (hereinafter 

referred as PEI) in December 2017. AEP engaged the developments of space activities by PEI. AEP declared 

4 middle-long-term strategies, and 17 detailed activity plans and schedules were shown in each item:  
1. Contributing to the public-private developments through space developments;  

2. Capacity developments for solving faced issues;  

3. Developments and preparations for space infrastructures; and 

4. Developments of sustainable systems.  
In the 1st strategy, developments of essential cutting-edge technologies for space developments, 

enhancements to apply and implement space technologies into various fields, such as agriculture-livestock, 

mapping, national resource exploration, climate, geology, and environment, through cooperation with 
international institutions and companies where written. For the 2nd strategy, capacity developments for 

researchers and technicians through the cooperation with academia, agencies and domestic and 

international institutions were mentioned.  
With the Japanese cooperation, the first Paraguayan small satellite “GuaraniSat-1” was released from 

Japan Experiment Module (hereinafter referred as JEM), International Space Station (hereinafter referred 

as ISS) by the cooperation among AEP, Japan Aerospace Exploration Agency (hereinafter referred as 

JAXA) and Kyushu Institute of Technology (hereinafter referred as Kyutech), and it was the Paraguayan 
giant first leap into the space in 2021. Japan International Cooperation Agency (hereinafter referred as 

JICA) keeps sending and supporting long-term trainees to Kyutech for enhancing small satellite 

developments and operations.   
AEP is a young agency, capacities of human resources and budgets on developments of space 

technologies are limited. Applications and frameworks for decision makers on agriculture-livestock, 

disaster management and environmental management are unsatisfied. Under those conditions, the Request 

on space enhancement of the abilities on space system developments and satellite data utilizations for 
contributing to socioeconomics was submitted to the Government of Japan (hereinafter referred as GOJ) 

from GOP.  
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1.2. Name of the Project 

 
Project for Management of Space Program Applied to the Socioeconomic Development in the Republic 

of Paraguay 

 

1.3. Overall Goal and Project Purpose of the Project 

 

Table 1.3-1. shows Overall Goal and Project Purpose of the Project.  
 

Table 1.3-1. Overall Goal and Project Purpose 
Overall Goal Contribute to the development of national skills in the space sector and strengthen the country's 

social, economic, scientific and technological development.  

Project Purpose The ability to utilize space-related technologies in Paraguay is strengthened and geospatially 

informed decision-making is promoted.  

 

1.4. Expected Outputs 

 

Table 1.4-1. shows the Outputs of the Project.  
 

Table 1.4-1. Outputs of the Project 

Output 

Output 1 Human resources and infrastructure for AEP upstream and downstream will be strengthened. 

Output 2 
AEP and related agencies implement pilot projects to improve capacity for analyzing disaster risk and 

preventing and responding to natural disasters. 

Output 3 
AEP and related agencies implement pilot projects to improve capacity for management of agriculture and 

livestock information related to productivity and quality of products. 

 

1.5. Sites of the Project 

 

 Table 1.5-1. shows the sites of the Project. also, Fig. 1.5-1. And Fig. 1.5-2. Show site maps.  

 

Table 1.5-1. Sites of the Project 
Name Site 

AEP Headquarters & GEOLab Asunción 

SPACELab Universidad Nacional de Asunción, San Lorenzo City 

Pilot Project Site (Disaster) Bañado District, Asunción 

Pilot Project Site (Agriculture-livestock) Caaguazú District  
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Fig. 1.5-1. Sites of AEP Headquarters/GEOLab, SPACELab and Pilot Project Site (Disaster) 

 

 
Fig. 1.5-2. Sites of AEP Headquarters and Pilot Project (Agriculture-livestock) 
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1.6. Implementing Agency of the Project 

 

Paraguayan Space Agency (AEP: Agencia Espacial del Paraguay） 

 

1.7. Working Groups of the Project 

 
For Outputs 2 and 3, the Project Team invited relevant ministries and agencies to establish Worling 

Groups for Disaster Management and Agriculture-livestock for making and setting purposes clear, sharing 

advices and interpretations on satellite data analysis techniques and application developments, having 

supports for field survey activities, discussions on the analysis results and letting AEP Team and Working 
Group (hereinafter referred as WG) members cooperate to develop and utilize satellite data applications 

sustainably even after the Project terminated. The Project Team received enough understood and 

cooperation from WG members because of AEP’s proactive activities through the Project, and the Project 
Team conducted technical transfers and active discussions of satellite data analysis methods and 

interpretations. Moreover, derived projects were also released and conducted through the activities by AEP 

Team and relevant ministries and agencies. WG for Output was not established because Output 1 was 
designed for improvements of capacities for space system developments and operations without 

cooperation with relevant ministries and agencies. Table 1.7-1. and Table 1.7-2. show members of WGs.   

 

Table 1.7-1. Working Group for Disaster Management 
Member Role 

AEP Coordination, satellite data analysis and field survey 

SEN: National Emergency Secretary Sharing interpretation about disaster responses, considering utilizations of 
hazard maps 

MOPC: Ministry of Public Works and 

Communication 

Sharing interpretation about urban infrastructure, considering utilizations 

of hazard maps 

INE: National Institute of Statistics Sharing civil and statistical information such as population 

MADES: Ministry of Environment and 
Sustainable Development 

Sharing interpretation and information about climate change and natural 
disasters 

DMH: Director of Meteorology and Hydrology Sharing weather data 

UNA: National University of Asunción Sharing academic points of view (natural science) 

UCA: Catholic University Sharing academic points of view (infrastructure) 

PTI-ITAIPU Sharing knowledge about spatial information analysis 

 
Table 1.7-2. Working Group for Agriculture-livestock 

Member Role 

AEP Coordination, satellite data analysis and field survey 

MAG: Ministry of Agriculture and Livestock Sharing interpretation about agricultural policies and considering satellite 
data utilizations 

SENAVE: National Plant, Seed Quality and 
Health Service 

Providing the target site, supporting field survey, considering satellite 
data analysis and applications 

INDERT: National Institute for Rural 
and Land Development 

Sharing information about agricultural development at rural sites 

INE: National Institute of Statistics Sharing civil and statistical information such as population and 
agricultural products 

MADES: Ministry of Environment and 
Sustainable Development 

Sharing information about developments and protections of environment  

DMH: Director of Meteorology and Hydrology Sharing weather data 

UNA: National University of Asunción Sharing academic points of view (agriculture) 

UCA: Catholic University Sharing academic points of view (agriculture) 

PTI-ITAIPU Sharing knowledge about spatial information analysis 

IPTA: Paraguayan Institute of Agricultural 

Technology 

Sharing knowledge on the agricultural sector 
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Table 1.7-3. Derived Projects 
Project Content Project Member 

Tomato Planting Monitoring To estimate areas of tomato fields by creating 
land coverage maps with satellite data 

AEP and SENAVE 

Planning for Development of 
Data Infrastructure 

To plan to develop an integration data 
platform for statistical and geographic 
information system (GIS) data 

AEP, INE and others 

 

1.8. Period of the Project  

 

The Project was conducted between October 2023 and October 2025. Fig. 1.8-1. shows the 

implementation plan.
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Fig. 1.8-1. Period and Implementation Plan of the Project 
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1.9. Implementation Structure of the Project 

 

The President of AEP was set as the Chair of Joint Coordination Committee (hereinafter referred as JCC). 
Director of GEOLab, AEP from Paraguayan Side was set as the Project Manager of JCC. Colleagues of 

SPACELab and GEOLab were set as technical members of JCC. JICA Paraguay Office and JICA 

Consultant Team were set as members from Japan.  

The President of AEP was set as the Project Manager of the Project Team. Director of GEOLab was set 
as the Project Manager of the Project Team. Colleagues of SPACELab and GEOLab and JICA Consultant 

Team were set as members of the Project Team.  

JCC members invited relevant ministries and agencies who contribute to socioeconomic issues especially 
on disaster management and agriculture-livestock directly as observers for JCC, and they reflect 

expectations and requests by relevant ministries and agencies to the operation of the Project. Those relevant 

ministries and agencies, moreover, joined as members of Working Groups. The Project Team deepened 

discussions about specific utilization methods in Working Group (Disaster Management), and the Project 
Team established soybean monitoring methods and revised and improved their methods through the 

observations and field survey for 2-season. Fig. 1.9-1. shows the Implementation Structure of the Project.  

 

 
Fig. 1.9-1. Implementation Structure  

 

 

1.10.  Implementation Methods of the Project 

 

 “Satellite Developments”, “Satellite Data Utilizations”, “Disaster Managements”, “Agriculture-

livestock” and “Capacity Developments” were keywords of the Project. “Satellite Developments” was an 
expected item to be accelerated by PEI and the Project. Also, the Project focused on “Satellite Data 

Utilizations” especially applications for “Natural Disasters” such as heatwaves, floods, droughts and forest 
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fires, and for “Agriculture-livestock”, the main industry in Paraguay. Those topics are affected by climate 

change these days. In the Project, both AEP Colleagues and JICA Consultant Team worked to enhance 

Paraguayan satellite data analysis techniques, and the Project Team contributed to applying those 
techniques into agriculture-livestock and disaster management sectors for mitigating and reducing impacts 

of climate change. Table 1.4-1. shows Outputs of the Project. The Project Team, moreover, achieved Goal 

2 (Zero Hunger), Goal 11 (Sustainable Cities and Communities) and Goal 13 (Climate Action) of 

Sustainable Development Goals (hereinafter referred as SDGs) through all activities of the Project (Fig. 
1.10-1.). Satellite data utilizations for disaster management sectors are expected to contribute to sustainable 

urban plannings and sustainable cities and communications. Satellite data utilizations for agriculture-

livestock sectors are expected to contribute to stable and sustainable productivities. Disaster management 
and agriculture-livestock sectors are expected receive huge impacts from climate change. Developing 

capacities who contribute to small satellite developments and satellite data utilizations leads the 

enhancement s of socioeconomics in Paraguay.  

Preparatory Study for Planning of Satellite Technology-related Facilities in Paraguay (hereinafter 
referred as “Preparatory Survey”) was begun since December 2024. Preparatory Survey was designed to 

scrutinize validities of installations of satellite technology-related facilities, and it was to make the outline 

plan and calculate the approximate project cost of the Grant Aid. The Project was also designed to develop 
the Space Program which contributes to enhancing socioeconomic in Paraguay through the activities of 

discussions among relevant ministries and agencies and technical transfers, such as Pilot Projects for 

Disaster Management and Agriculture-livestock and Knowledge Co-Creation Programs (hereinafter 
referred as KCCP(s)) for satellite data utilizations and satellite system development including GuaraniSat-

2 Engineering Model Test in Japan. JICA Consultant Team accelerated the space cooperation between Japan 

and Paraguay by sharing information and collaborating survey activities with the Team of Preparatory 

Survey through providing the technical association methods. 
 

 
Fig. 1.10-1. Goals of SDGs Which the Project Aimed 

 

Chapter 2. Current Status of Space Policy in Paraguay 

2.1.  Current Status of AEP 

 

AEP was declared and established by “Ley 5151” (Law No. 5151), and AEP supervised by the Presidency 

Office of Paraguay.  
AEP has joined BIRDS Project (Joint Global Multi Nation Birds), which Kyutech promotes academic 

satellite developments project for enhancing non-advanced-space-technology countries. As one of the 

results, GuaraniSat-1, the first small satellite of Paraguay, was released into the space environment from 
Japan Experiment Module (hereinafter referred as JEM), the International Space Station (hereinafter 

referred as ISS) on March 14, 2021. The missions of GuaraniSat-1 were demonstrations of remote sensing 

technologies and Perovskite Solar Power System.  
AEP, also, conducts to a joint development of a 6-U-sized-small-satellite with an IoT mission with 
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Japanese company, ArkEdge Space. AEP joins a small satellite mission, named KITSUNE conducted by 

Kyutech.  

AEP has a plant to hire 1 or 2 new technical colleagues for SPACELab and GEOLab annually, and they 
are ambitious to strength as 22 colleagues at SPACELab and 24 colleagues at GEOLab until 2031.  

According to the current organizational structure of AEP, 2 technical departments of AEP exist: General 

Directorate of Planning and Management and General Directorate of Aerospace Execution and 

Development. However, SPACELab on the campus of UNA for small satellite developments and operations 
and GEOLab in the building of Ministry of National Defense in Asunción actually exist, and they conduct 

their own responsibilities.  

As a future organizational structure, AEP has a strategy to organize SPACELab for space system 
developments and operations, and GEOLab for satellite data utilizations as the actual status of AEP.  

SPACELab would conduct 5 departments: Department of Education and Outreach; Department of Space 

System Research; Department of Technological Development; Department of Industrial Development and 

Department of Space Operation.  
GEOLab would conduct 4 departments: Department of Earth Science Research; Department of Earth 

Science Solution Development; Department of Geospatial Monitoring and Alerts and Department of Earth 

Observation, GNSS and GIS.  
Roles of SPACELab and GEOLab would be classified clearly, advancement and utilizations of science 

and technologies which contribute to socioeconomic developments in Paraguay are expected through 

operating both space system developments and utilizations as like two-wheel. Fig. 2.1-1. and Fig. 2.1-2. 
show the current (as of 2025) and the future (expected in 2028) structures of AEP. 
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Fig. 2.1-1. Structure of AEP (as of July 2025) 
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Fig. 2.1-2. Structure of AEP (Expected in 2028) 
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2.2. Space Policy in Paraguay 

Interests in advancing science and technology in global and applications and solutions for agriculture-

livestock and disaster managements by space technologies were raised higher although the space 
technology as primitive and following footsteps. GOP established AEP as the specialized agency for 

advancing space technologies in authentic in 2014. AEP was allocated the national budget, and AEP began 

to its activities.  

1. GOP declared Plan National de Desarrollo Paraguay 2030 in December 2014, space 
technology developments were also conducted as a part of the strategies through the following 

activities:  

2. Reduction of poverty and developments of society; 
3. Inclusive economic growth;  

4. Expansion to the world; and 

5. Competitiveness and innovation.  

GOP also declared PEI. AEP promotes to advance the national level of space activities by following PEI. 
AEP shows activity items and the schedule by following strategic pillars shown Plan National de Desarrollo 

Paraguay 2030:  

1. Contributions to developing public and private sectors through aerospace system 
developments;  

2. Capacity developments for people who can contribute to urgent issues; 

3. Developments of space infrastructure; and  
4. Developments of sustainable systems.  

Developments of cutting-edge technologies required for space system developments, applications with 

space technologies for public and private sectors which contribute to various fields, such as agriculture-

livestock, mapping, mineral explorations, climate, geology and environment, promotions to social 
implementations, and strengths of cooperation with international agencies, private companies were referred 

and included by the 1st pillar, above. Capacity developments by cooperation with academia, governmental 

agencies and domestic/international institutions for enhancing researchers and engineers on space 
technology developments were also shown by the 2nd pillar, above.    

GOP, moreover, declared Draft of Strategic Plan 2024-2033 in 2024. Table 2.2-1. shows the purposes on 

the document. 
 

Table 2.2-1. Purposes of the Strategic Plan 2024-2033 
 Purpose Summary 

1 Enhancement of 
Independency and 
Establishment of National 
Space Technology 

Reducing technical dependence by improving own abilities of space technology 
development 
Developing sustainable technical capacities by developments and operations of Earth 
observation satellites  

2 Applications for agriculture, 
environment and disaster 
management 

Satellite data utilizations for agricultural enhancement and optimizations 
Satellite data utilizations for preparations for climate change, floods and droughts 

3 Education and Capacity 
Developments 

STEM educations for young generation and capacity developments for space technologies 
in Paraguay 
Strengthening cooperation with universities and research institutions in Paraguay  

4 Promotions of International 
Cooperation and Space 
Diplomacies  

International engagements through attendances to Committee on the Peaceful of Outer 
Space (hereinafter referred as COPUOS) 
Joint developments of small satellites and human resource exchanges with friendly nations 
such as Japan, Taiwan and United States  

 

Japanese technical assistance beside the Project, Paraguay had a giant leap to the space activities through 
releasing their first small satellite, GuaraniSat-1 from JEM, ISS in 2021 by cooperation among AEP, JAXA 

and Kyutech. Capacity development programs on small satellite developments at Kyutech have still been 

continued until nowadays.  
Moreover, Preparatory Survey was begun by JICA in 2024. Preparatory Survey is conducted with the 

aim of creating an environment for developments, testing and operations of small satellites in order to 



15 

 

Paraguay to develop space technologies independently and sustainably, and space technologies contribute 

to promoting the developments socioeconomics in Paraguay. The Project and Preparatory Survey are as 

two-wheel to enhance Paraguayan space technologies from both sides of techniques and facilities, and both 
projects promote AEP as a hub between space technologies and cooperation with relevant ministries and 

agencies applying and contributing to socioeconomic especially disaster management and agriculture-

livestock issues by utilizing space technologies as keywords.  

Agriculture-livestock occupies 10% of GDP and 60% of export volumes in Paraguay1, it is easy to receive 
impacts by droughts and floods which would be caused by climate change, and the industrial vulnerabilities 

are pointed. Developments of mitigations of climate change are urgent matters for agriculture-livestock in 

Paraguay. AEP contributes to improving productivities and quality improvements of the agricultural 
products through providing appropriate mitigation methods for climate change by satellite data utilizations. 

In addition, AEP is expected to contribute to safe civilian lives through applying satellite data utilizations 

on early warning systems and damage reductions as disaster preventions and mitigations. AEP, moreover, 

promotes space technical innovations through international space cooperation and with governments, 
privates and academia in Japan and Latin American and Caribbean countries. Those activities follow 

National Strategic Plan 2023, PEI and AEP Low (Ley 5151 (Low No. 5151)), and Paraguay also expect the 

results through them.  
Fig. 2.2-1. Shows the technical enhancement by the Project and AEP’ role as Space Tech Hub among 

domestic and international cooperation 

 

 
Fig. 2.2-1. AEP’ Role as Space Tech Hub by Public-Private-Academia Space Cooperation with 

Japan  

 
1 https://tradingeconomics.com/paraguay/agriculture-value-added-percent-of-gdp-wb-data.html 
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Chapter 3. Activities and Outputs of the Project 

3.1. Inputs from Japanese and Paraguayan Sides 

 

By appropriate inputs from Japanese and Paraguayan sides, the Project was operated smoothly. 3.3.1. 

and 3.3.2 show the results of inputs from both Japanese and Paraguayan sides.  

 

3.1.1. Results of Inputs from Japanese Side 

 

For the operation of the Project, Japanese side inputted items shown below:  
1. Experts; 

2. Technical Transfers to AEP Team; 

3. Procurements of Equipment; and 

4. Procurements of Satellite Data. 
Experts developed a consortium among 3 organizations and company and engaged the Project. Table 

3.1.1-1. shows Experts.  

 
Table 3.1.1-1. Experts 

1 Name/Affiliation Shinsaku Nakamura/Japan Space Systems 

In Charge Chief Expert/Survey and Analysis 

Main Activities • Conduct meetings 

• Evaluate satellite data analysis methods and tools at AEP 

• Make policies for the enhancements based on the evaluation results about AEP facilities 

• Provide training programs for satellite data analysis and applications  

• Conduct Baseline and Endline Survey 

• Compile Reports 

Trips 1st Trip: November 19 – December 9, 2023 
2nd Trip: April 14 – April 29, 2024 
3rd Trip: February 19 – March 2, 2025 
4th Tri: August 30 – September 15, 2025 

2 Name/Affiliation Kei Sato/PASCO CORPORATION 

In Charge Vice-chief/Satellite Data Utilizations for Disaster Management 

Main Activities • Conduct meetings 

• Conduct activities for Output 2 

• Compile Reports 

Trips 1st Trip: November 19 – December 9, 2023 
2nd Trip: April 5 – April 29, 2024 

3rd Trip: January 31 – February 24, 2025 
4th Trip: August 30 – September 16, 2025  

3 Name/Affiliation Yoshinori Kobayashi/Japan Space Forum 

In Charge Planning Satellite Data Utilizations 

Main Activities • Provide training programs on small satellite developments and operations 

• Provide a training program on satellite data utilizations  

• Provide networking opportunities among AEP and Japanese ministries/agencies, academia 
and private companies  

Trips 1st Trip: November 24 – December 9, 2023 
2nd Trip: April 12 – April 29, 2024  
3rd Trip: - 
4th Trip: September 2 – September 16, 2025 

4 Name/Affiliation Atsushi Kimura/PASCO CORPORATION 

In Charge Satellite Data Utilizations for Agriculture-livestock A 

Main Activities • Conduct activities for Output 3 

• Conduct and manage schedule for Pilot Project for Agriculture-livestock 

Trips 1st Trip: November 19 – December 9, 2023  
2nd Trip: - 
3rd Trip: - 
4th Trip: September 6 – September 17, 2025 
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5 Name/Affiliation Akie Koga /PASCO CORPORATION 

In Charge Satellite Data Utilizations for Agriculture-livestock B 

Main Activities • Conduct activities for Output 3 

• Support smooth operation of Pilot Project for Agriculture-livestock 

Trips 1st Trip: - 
2nd Trip: April 5 – April 19, 2024  
3rd Trip: February 5 – February 24, 2025  
4th Trip: September 4 – September 17, 2025  

 

Table 3.1.1-2. shows equipment procured in the Project. All equipment was handover on August 19, 2024, 

the first day of KCCP for Downstream.  
 

Table 3.1.1-2. Equipment Procured in the Project 
# Equipment Detailed Purpose Qty 

1 GNSS Receiver GARMIN ETREX 32X GPS logger for field survey 1 

2 GNSS Receiver GlobalSat BU-353N5 GPS logger for data analysis 1 

3 HDD ADATA HV300 (2TB) HDD as a satellite data archive system 1 

 
Table 3.1.1-3. and Table 3.1.1-4. show satellite data procured in the Project. All satellite datasets were 

handover through the Project appropriately.  

 
Table 3.1.1-3. Satellite Data for Agriculture-livestock: PlanetScope 

No. Scene ID Observation Time (UTC) Thumbnail 

1 20220924_134437_75_2407 
2022-09-24  

13:44:37 

 

2 20221002_125613_83_2432 
2022-10-02  
12:56:13  

 

3 20221008_133906_06_227b 
2022-10-08  
13:39:06 

 

4 20221023_125228_19_2453 
2022-10-23  
12:52:28 

 

5 20221026_125132_06_2460 
2022-10-26  
12:51:32 
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6 20221103_125430_21_2431 
2022-11-03  

12:54:30 

 

7 20221106_125007_34_241b 
2022-11-06  
12:50:07 

 

8 20221116_132619_92_2484 
2022-11-16  
13:26:19  

 

9 20221119_133554_31_2416 
2022-11-19  
13:35:54 

 

10 20221127_132711_03_2490 
2022-11-27  
13:27:11 

 

11 20221214_134644_99_2413 
2022-12-14  
13:46:44 

 

12 20221220_125200_13_2430 
2022-12-20  
12:52:00 

 

13 20221227_125319_27_2453 
2022-12-27  

12:53:19 
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14 20230104_124939_36_2423 
2023-01-04  

12:49:39 

 

15 20230117_132847_92_249d 
2023-01-17  
13:28:47 

 

16 20230124_132900_38_248c 
2023-01-24  
13:29:00 

 

17 20230204_125233_06_241f 
2023-02-04  
12:52:33 

 

18 20230209_132737_43_249b 
2023-02-09  
13:27:37 

 

19 20230218_125529_09_2439 
2023-02-18  
12:55:29 

 

20 20240228_130410_26_24ba 
2024-02-28  
13:04:10 

 

21 20240312_135833_70_24f6 
2024-03-12  

13:58:33 
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22 20240320_140042_61_24d3 
2024-03-20  

14:00:42 

 

23 20240328_134643_23_2424 
2024-03-28  
13:46:43 

 

24 20240403_135812_82_2498 
2024-04-03  
13:58:12 

 

25 20240418_130837_67_24c7 
2024-04-18  
13:08:37 

 

26 20240429_135814_33_24eb 
2024-04-29  
13:58:14 

 

27 20240507_140136_63_2483 
2024-05-07  
14:01:36 

 

28 20240522_140212_14_2484 
2024-05-22  
14:02:12 

 

29 20240531_130804_86_24c4 
2024-05-31  

13:08:04 
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30 20240602_140204_09_24d3 
2024-06-02  

14:02:04 

 

31 20240906_142005_17_2470 
2024-09-06  
14:20:05 

 

32 20240930_141057_04_24d6 
2024-09-30  
14:10:57 

 

33 20240930_141058_94_24d6 
2024-09-30  
14:10:58 

 

34 20241013_135951_86_24bd 
2024-10-13  
13:59:51 

 

35 20241022_140645_72_2516 
2024-10-22  
14:06:45 

 

36 20241027_140523_15_24de 
2024-10-27  
14:05:23 

 

37 20241029_140405_73_24d7 
2024-10-29  

14:04:05 
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38 20241109_140822_80_251c 
2024-11-09  

14:08:22 

 

39 20241113_131859_45_24d0 
2024-11-13  
13:18:59 

 

40 20241116_131929_11_24a1 
2024-11-16  
13:19:29 

 

41 20241126_140257_07_24df 
2024-11-26  
14:02:57 

 

42 20241211_132059_86_2417 
2024-12-11  
13:20:59 

 

43 20241217_132527_58_24ce 
2024-12-17  
13:25:27 

 

44 20241223_140825_06_24b7 
2024-12-23  
14:08:25 

 

45 20241227_140601_28_24fa 
2024-12-27  

14:06:01 
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46 20250101_140635_83_24e0 
2025-01-01  

14:06:35 

 

47 20250104_140508_83_2521 
2025-01-04  
14:05:08 

 

48 20250108_140835_63_24c6 
2025-01-08  
14:08:35 

 

49 20250111_140626_66_24e6 
2025-01-11  
14:06:26 

 

50 20250116_140739_39_2523 
2025-01-16  
14:07:39 

 

51 20250121_140605_80_24dd 
2025-01-21  
14:06:05 

 

52 20250202_132959_19_24c3 
2025-02-02  
13:29:59 

 

53 20250225_140755_45_24df 
2025-02-25  

14:07:55 
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54 20250318_140839_29_24ed 
2025-03-18  

14:08:39 

 

55 20250330_140608_20_2515 
2025-03-30  
14:06:08 

 

56 20250411_141941_42_2504 
2025-04-11  
14:19:41 

 

57 20250420_140915_07_24db 
2025-04-20  
14:09:15 

 

58 20250501_142045_29_2541 
2025-05-01  
14:20:45 

 

59 20250511_134516_92_24b4 
2025-05-11  
13:45:16 

 

60 20250519_141424_73_24d7 
2025-05-19  
14:14:24 

 

Scene IDs were collected from metadata.json files, and observation times were referred acquired values on metadata.json files.  
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Table 3.1.1-4. Satellite Data Procured for Agriculture-livestock: GRUS 

No. Scene ID Observation Time (UTC) Thumbnail 

1 2261301354880 
2024-10-02  
14:19:42 

 

2 2264522332560 
2024-10-05  
14:14:34 

 

3 2276333252528 
2024-10-16  
14:11:06 

 

4 2279554230816 
2024-10-19  
13:36:33 

 

5 2288144998640 
2024-10-27  
14:10:42 

 

6 2290292477984 
2024-10-29  
14:17:19 

 

7 2295660948800 
2024-11-03  
14:17:53 
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8 2307471886992 
2024-11-14  

14:10:19 

 

9 2320357353664 
2024-11-26  
14:10:17 

 

10 2325725820384 
2024-12-01  
14:09:32 

 

11 2343978708560 
2024-12-18  
13:33:24 

 

12 2354716953568 
2024-12-28  
14:07:49 

 

13 2382633696688 
2025-01-23  
14:17:02 

 

14 2383707438496 
2025-01-24  
14:19:34 

 

Scene IDs were referred captureId values from metadata.json files, and observation times were referred acquisitionStartDateTime 
values on metadata.json files.  
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3.1.2. Results of Inputs from Paraguayan Side 

 
For the operation of the Project, Paraguayan side inputted items shown below:  

1. Staffing;  

2. Arrangements with relevant ministries and agencies;  

3. Arrangements with other cooperation agencies; 
4. Sharing required data;  

5. Arrangements of an office for Experts; and  

6. Necessary expenses for other items which the Project did not cover.  
Counterparts of the Project were SPACELab for small satellite developments and GEOLab for satellite 

data utilizations.  

 

3.2. Revision History of PDM 

 

Table 3.2-1. shows the first version of PDM. Table 3.2.2. also shows the revision history of PDM.  

 
Table 3.2-1. PDM (First Version) 

Narrative Summary Objectively Verification 

Indicators 

Means of Verification Important Assumption 

Overall Goal 

Contribute to the 
development of national 
skills in the space sector and 
strengthen the country's 
social, economic, scientific 

and technological 
development 

1. # of projects utilizing 
space related technology in 
public and private sector 
2. # of public data based on 
geospatial information 

3. # of users of data provided 

- Government Statistics 
- Report from AEP and/or 
other institutions 

Mechanism of data provision 
for governmental statistics or 
decision-making process is 
well established. 

Project Purpose 

The ability to utilize space-
related technologies in 
Paraguay is strengthened and 
geospatially informed 

decision-making is 
promoted. 

1. # of interagency projects 
in which AEP was involved 
2. # of value-added products 
based on satellite data by 

AEP 

Government Statistics, 
Project Report 

 

Outputs 

Output1: Human resources 
and infrastructure for AEP 
upstream and downstream 
will be strengthened. 

 

1-1. # of trained persons 
considering gender 
balance 

1-2. #  of seminars and 

workshops 
1-3. satisfaction of 

seminars and 
workshops 

Project Report - Counterpart personnel is 
continuously secured 
properly 
- Other institutions, such as 

government and universities 
accept involvement of pilot 
projects. 

Output2: AEP and related 
agencies implement pilot 
projects to improve capacity 
for analyzing disaster 

risk,and preventing and 
responding to natural 
disasters. 
 

Same as 1-1, 1-2, 1-3 
# of PoC, # of practical plans 
from activity, # of papers and 
reports related to activity 

Project Report - Counterpart personnel is 
continuously secured 
properly 
- Other institutions, such as 

government and universities 
accept involvement of pilot 
projects. 

Output3: AEP and related 
agencies implement pilot 
projects to improve capacity 

for management of 
agriculture and livestock  
information related to 
productivity and quality of 
products. 

Same as 1-1, 1-2, 1-3 
# of PoC, # of practical plans 
from activity, # of papers and 

reports related to activity 

Project Report - Counterpart personnel is 
continuously secured 
properly 

- Other institutions, such as 
government and universities 
accept involvement of pilot 
projects. 
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Activities Inputs Important Assumption 

Japanese Side Paraguayan Side 

1-1: Conduct an evaluation 
of AEP's existing technical 
methods and tools and make 

recommendations for future 
planning 

- Short-term experts (Data 
utilization planning, Satellite 
development/testing, Data 

utilization in disaster risk 
reduction/agriculture and 
livestock sector)  

 
- Training for Counterpart 
Personnel in Japan 

 
- Local cost for the activities 

- Allocation of counterpart 
personnel   

 

- Coordination among 
ministries and organizations 

 
- Arrangements between 
projects with other 
development partners, etc. 

 
- Arrangements for providing 
necessary data 

 
- Office space for Japanese 
professionals 

 
- Local costs (maintenance 
costs for existing equipment 
not covered by JICA support, 
meeting preparation costs, 

operating costs required for 
the project, etc.) 

 

1-2: Develop enhancement 
plan based on a diagnosis of 
the infrastructure available in 
the AEP. 

Pre-conditions 

1-3: Provide training in 

satellite development and 
operations. 

 

1-4. Provide training in 
satellite data and other 
processing and applications. 

1-5. Liaison between AEP 
and Japanese govermental 

institutions, universities, and 
private companies. 

2-1: Set up working groups 
consisting of AEP and 
related organizations to 
identify issues and 
implement pilot projects. 

2-2: Identify issues where 
space-related technologies 
can be effectively applied in 
the field of disaster risk 
reduction 

2-3. Determine scope for 
applying space-related 

technologies to the issues  
and Design pilot projects 

2-4. Develop plan and 
procure equipments 
(hardware and software) for 
satellite imagery and data 
processing 

2-5. Train personnel in the 
use of tools, methods, and 
techniques for disaster risk 
reduction. 

2-6. Implement pilot projects 
with existing agreements 
with academia and other 
governmental and non-

governmental organizations 

2-7. Publish results of pilot 
projects locally and 
internationally. 

3-1: Set up working groups 
consisting of AEP and 
related organizations to 

identify issues and 
implement pilot projects. 

3-2: Identify issues where 
space-related technologies 
can be effectively applied in 
the  agriculture and 
livestock sector. 

3-3. Determine scope for 
applying space-related 
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technologies to the issues  
and Design pilot projects 

3-4. Develop plan and 
procure equipments 
(hardware and software) for 
satellite imagery and data 

processing 

3-5. Train personnel in the 
use of tools, methods, and 
techniques to improve 
productivity and quality in 
agriculture and livestock 
sector. 

3-6. Implement pilot projects 
with existing agreements 
with academia and other 
governmental and non-
governmental organizations 

3-7. Publish results of pilot 
projects locally and 

internationally. 

 

 

Table 3.2-2. Revisions of PDM 

Ver. Date 
Revision 

Reason 
Item  Content 

1.0 June 19, 2023 -  First Version 

1.5 December 5, 2023 Period of Project Revised as “October 2023 and September 2025” 

from “September 2023 and August 2025”.  

Due to following the 

beginning date of the 
Project 

Indicators Revised as “Number of value-added products 
based on satellite data by AEP” from “Number of 
value-added satellite data products in and beside 
pilot projects by GEOLab, AEP”.  

To contribute to 
enhancing satellite data 
analysis techniques at 
GEOLab.  

Added “Number of Paraguayan staff have training 
programs in Japan and Paraguay”. 

To confirm the results of 
training programs.  

Activity 1-2 Revised as “Develop enhancement plan based on a 
diagnosis of GEOLab, AEP” from “Develop 
enhancement plan based on a diagnosis of the 
infrastructure available in the AEP”.  

To make the 
enhancement of satellite 
data analysis techniques 
as the main pillar.  

Activity 1-3 Revised as “Provide hands-on training in satellite 

development, especially testing EM of Guaranisat-
2 (Plan A: enhancing facility and having tests at 
SPACELab, or Plan B: sending 2-staff and having 
tests at Kyutech)” from “Provide training in 
satellite development and operations”.  

Both Japanese and 

Paraguayan sides began 
to consider GuaraniSat-
2 EM Testing. Options 
were raised, and both 
Japanese and 
Paraguayan sides would 
have discuss how 
realize the testing.  

Activity 2-4 Revised as “Develop plan and procure equipment 
(hardware and software) for satellite imagery and 
data collecting/processing” from “Develop plan 
and procure equipment (hardware and software) 
for satellite imagery and data processing”. 

To add satellite data 
collecting/processing. 

Activity 2-6 Revised as “Implement pilot projects with Working 
Group and existing agreements with academia and 

other governmental and non-governmental 
organizations” from “Implement pilot projects 
with existing agreements with academia and other 
governmental and non-governmental 
organizations”.  

To add WG and confirm 
WG to operate Pilot 

Project.  

Activity 3-4 Revised as “Develop plan and procure equipment 
(hardware and software) for satellite imagery and 

To add satellite data 
collecting/processing. 
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data collecting/processing” from “Develop plan 
and procure equipment (hardware and software) 
for satellite imagery and data processing”. 

Activity 3-6 Revised as “Implement pilot projects with Working 
Group and existing agreements with academia and 
other governmental and non-governmental 

organizations” from “Implement pilot projects 
with existing agreements with academia and other 
governmental and non-governmental 
organizations”.  

To add WG and confirm 
WG to operate Pilot 
Project.  

2.0 April 25, 2024 Activity 1-3 Revised as “Provide 6-month hands-on training in 
satellite development, including testing EM of 
Guaranisat-2 at Kyutech between October 2024 
and March 2025” from “Provide hands-on training 

in satellite development, especially testing EM of 
Guaranisat-2 (Plan A: enhancing facility and 
having tests at SPACELab, or Plan B: sending 2-
staff and having tests at Kyutech)”.  

To confirm the activity 
through discussions 
after the First Meeting 
of JCC.  

2.1 February 19, 2025 Activity 1-3 Revised as “Provide 6-month hands-on training in 
satellite development, including testing EM of 
Guaranisat-2 at Kyutech between October 2024 

and May 2025” from “Provide 6-month hands-on 
training in satellite development, including testing 
EM of Guaranisat-2 at Kyutech between October 
2024 and March 2025”.  

To reflect the updated 
schedule due to the 
delay of GuaraniSat-2 

EM Development.  

 

3.3. Outputs of Activities 

3.3.1. Creations and Discussions of Inception Report and Work Plan 

 

Inception Report and Work Plan were submitted on November 21, 2023. Work Plan was confirmed at 

the First Meeting of JCC on December 5, 2023.  
 

3.3.2. Progress Reports and Project Completion Report 

 
Table 3.3.2-1. shows overviews of Progress Reports and Project Completion Report.  

 

 

Table 3.3.2-1. List of Reports 
Report Submission Date Overview 

Progress Report (Vol. 1) February 20, 2023  To report all activities until February 2024 since the beginning of the 
Project. Main activities:  

• First Meeting of JCC 

• Revised PDM (ver. 1.5) 

• Activities in the 1st Trip 

• Preparations for establishments of WGs 

Progress Report (Vol. 2) September 9, 2024  To report activities between March 2024 and August 2024. Main 

activities:  

• Second Meeting of JCC 

• Revised PDM (ver. 2.0) 

• Activities in the 2nd Trip 

• Establishments of WGs 

• Field Survey 

• Baseline Survey 

• KCCP for Downstream 

Progress Report (Vol. 3) March 31, 2025  To report September 2024 and March 2025. Main activities:  

• Third Meeting of JCC 

• Workshop 

• KCCP for Downstream 



31 

 

• KCCP for Upstream 

• Pilot Project (Disaster Management) 

• Pilot Project (Agriculture-livestock) 

Draft Project Completion Report First Submission on 
June 27, 2025  

To report all activities about the Project. Both JICA Consultant Team 
and AEP Team updated their activities.  

Project Completion Report Final Submission on 
September 26, 2025  

To report all activities about the Project. 

 

3.3.3. Baseline Survey and Endline Survey 

 

To evaluate the results of the Project for setting the targets of future space strategic plans in Paraguay, 
JICA Consultant Team and AEP Team conducted Baseline Survey and Endline Survey. Baseline Survey 

and Endline Survey were conducted as parts of Activity 1-1, AEP’s whole activities including developments 

and operations of small satellites and satellite data utilizations were set as targets of those survey.  

JICA Consultant Team and AEP Team made questionnaire sheets after the First Meeting of JCC. They 
reported as the results of Baseline Survey at the end of March 2024. Table 3.3.3-1. shows the schedule of 

Baseline Survey.  

 
Table 3.3.3-1. Schedule of Baseline Survey 

# Activity Period Notice 

1 Making Questionnaire January 10 – February 23, 2024  Translated in Spanish 

2 Online Survey February 26 – March 8, 2024   

3 Evaluate Answers March 11 – March 22, 2024   

4 Report  March 29, 2024   

 

For the baseline survey, the questionnaire was developed through consultations between the JICA 

consultant team and AEP, and the survey was conducted by AEP. JICA Consultant Team and AEP Team 
worked together to collect answers, evaluate, analyze and make the report.  

JICA Consultant Team and AEP Team conducted Endline Survey after the Third Meeting of JCC. For 

ensuring objectivity and fairness in the evaluation, the survey was outsourced to and conducted by UNA as 
an independent third party. The questionnaire was made based on the one which JICA Consultant Team and 

AEP Team used for Baseline Survey, and UNA added more for evaluating the status at the end of the Project. 

the survey was conducted in April and May, and the report was submitted on June 20, 2025. Table 3.3.3-2. 

shows the schedule of Endline Survey.  
 

Table 3.3.3-2. Schedule of Endline Survey 
# Activity Period Notice 

1 Making Questionnaire April 22 – May 2, 2025   

2 Online Survey May 5 – May 21, 2025   

3 Evaluate Answers May 21 – June. 13, 2025   

4 Report  June 20, 2025   

 
Annex 6 and Annex 7 show the results of Baseline Survey and Endline Survey respectively.  

The results of this survey are described under each output in the following sections. 

 

3.3.4. Meetings of Joint Coordinate Committee 

 

JICA Consultant Team and AEP Team conducted the meetings of JCC 4-time. Table 3.3.4-1. shows the 

overview of the meetings of JCC.  
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Table 3.3.4-1. Overviews of Meetings of JCC 
Time Date Location Content 

First December 5, 2023  Hilton Asunción  Confirmation of Work Plan 
Revision of PDM (ver. 1.5) 
 

Second April 24, 2024  Consejo Nacional de Ciencia y Tecnología Confirmation of Activities 
Revision of PDM (ver. 2.0) 
 

Third February 19, 2025  Ministerio de Industria y Comercio Confirmation of Activities 
Held with Workshop for sharing results of 
Pilot Projects and Preparatory Survey  
 

Final September 12, 2025  La Misión Hotel Confirmation of all outputs  
Confirmation of Action Plan  
Confirmation of Project Completion Report  
 

 

3.3.5. Monitoring and Monitoring Sheets  

 

JICA Consultant Team and AEP Team made Monitoring Sheets and reported to JICA Paraguay Office. 
Table 3.3.5-1. shows the overviews of Monitoring Sheets.  

 

 
Table 3.3.5-1. List of Monitoring Sheet 

# Date Content 

1 March 3, 2024  To monitor activities until March 2024 since the beginning of the Project. Main activities:  

• Activities in the 1st Trip 

• The First Meeting of JCC  

• Baseline Survey 

• Preparations for establishments of WGs 

2 September 18, 2024  To monitor activities between April and September 2024. Main activities:  

• Activities in the 2nd Trip  

• The Second Meeting of JCC  

• KCCPs for both Upstream and Downstream  

• Results of presurvey for operations of Pilot Projects for both disaster management and 
agriculture-livestock  

3 March 31, 2025  To monitor activities between October and February 2025. Main activities:  

• Activities in the 3rd Trip 

• The Third Meeting of JCC  

• KCCPs for both Upstream and Downstream 

• Progress of Pilot Projects for both disaster management and agriculture-livestock 

 

 

3.3.6. Activities related to Output 1 

Activity 1-1. Conduct an evaluation of AEP's existing satellite data analysis methods and tools. 

 

For developing the effective Space Program in Paraguay by AEP based on the space activity status at 
AEP, JICA Consultant Team and AEP Team required to understand utilization status of space systems and 

satellite data in the begging of the Project. JICA Consultant Team and AEP Team had interview server and 

Baseline Survey to AEP and relevant ministries and agencies. They also took Endline Survey for evaluate 
effectiveness of the Project at the end of the Project.  

JICA Consultant Team and AEP Team received information which were useful for considerations about 

issues on disaster management and agriculture-livestock sectors and satellite data utilizations through the 

interview survey.  
All ministries, agencies and universities including AEP had limitations of huma resources, facilities, 

techniques and budgets, and issues on enhancements of capacities developments for satellite data 
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utilizations and application developments were unveiled through Endline Survey. On the other hand, AEP 

was expected by relevant ministries, agencies and universities to become as a hub for sharing space 

information and space techniques which were matched with AEP’s purpose for expanding and improving 
space technologies for contributing socioeconomic developments.  

Those results were applied into designing and operating KCCPs as Output 1, establishing WGs and 

designing and conducting Pilot Projects as Outputs 2 and 3.  

Endline Survey pointed effects by Pilot Projects of both disaster management and agriculture-livestock 
made relevant ministries, agencies and universities understand about importances of satellite data 

utilizations deeply. Also, Endline Survey showed difficulties to access to satellite data became small, and 

the Project played a role to expand satellite data utilizations for contributing socioeconomic issues in 
Paraguay. On the other hand, Endline Survey collected expectations to AEP to continue to provide technical 

transfers to relevant ministries, agencies and universities due to special knowledge and interpretations were 

still required for satellite data utilizations and application developments.  

Those results were applied to develop Actions Plans by AEP Team through discussions with JICA 
Consultant Team. Refer Chapter 6.  

Results of interview survey and Endline Survey were shown below.  

During the first trip, which took place from November 19 to December 9, 2023, we visited relevant 
institutions with the cooperation of AEP and conducted interviews to evaluate satellite data analysis 

methods and tools. AEP is the agency to provide space systems and satellite data. Thus, the purpose of the 

interview survey was to clarify the role and status about existing satellite data analysis systems and tools 
of AEP in Paraguay by understanding expectations on the space systems and satellite data utilizations of 

relevant ministries, agencies and universities, which directly face socioeconomic issues and to consider the 

utilization of space systems and satellite data in Paraguay. Table 3.3.6-1. shows an overview of results from 

the government ministries, universities, and institutions’ interviews. 
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Table 3.3.6-1. Overview of results from the government ministries, universities, and institutions’ 

interviews 
# Visiting Ministries, Universities and 

Institutions 

Overview 

1 National Emergency Secretary (SEN) • They usually prepare to set up evacuation shelters, and when a 
disaster occurs, they respond by carrying out rescue operations and 
setting up evacuation shelters in the affected areas. 

• The northwest is sparsely populated and understaffed. 

• It is the Authorized User for International Disaster Charter, and in 
the event of a disaster, it dispatches staff to AEP and applies for the 
procurement of satellite data with AEP's cooperation. 

• All they did was monitoring the weather conditions by using 
Windy. 

2 Ministry of Public Works and 

Communication (MOPC) 
• They conduct environmental assessments (including safety) of 

public works projects and develop plans for environmentally 
friendly public works. 

• Agricultural and livestock civil engineering work (irrigation and 
embankments) is outside their jurisdiction. 

• They are interested in early alert systems, climate change, and 
environmental impact assessment. 

3 Ministry of Agriculture and Livestock 

(MAG) 
• They are developing an application for managing the risks of 

damage to crops due to climate change. 

• They manage 48 hectares of farmland where technical verification 
can be carried out, and there is a possibility of implementing a pilot 
project on the farmland. 

• There is a possibility of exchanging opinions in a working group 
based on industry-academia-government collaboration. 

4 National Plant, Seed Quality and Health 

Service (SENAVE) 
• SENAVE aims to ensure quality and stable supply of seeds. 

• They are exploring the use of satellite data for soil quality control, 
etc. 

• They also crack down on illegal agricultural crops (drug plants). 

5 Ministry of Environment and Sustainable 
Development (MADES) 

• The organization is engaged in forest management, forest fire 
monitoring, wetland management, etc. 

• The United Nations and various international cooperation agencies 
(JICA,  USAID, nature conservation organizations, etc.) are 
involved in forest conservation. There is some overlap in 
objectives and target areas, which poses a challenge that requires 
organization. 

• The first thing to do is to standardize data and analysis methods. 

6 National Forestry Institute (INFONA) • They manage primary forests, plant trees, and manage dairy farms. 

• They monitor forests using equipment and analytical methods that 
are comparable to those used in forest monitoring in Japan, 
including analysis of both commercial and free satellite data by 
using ArcGIS, and publish the data. 

7 Ministry of Economy and Planning (MEF) • They believe that utilizing satellite data for territory management 
and policy planning/analysis is effective. 

• They have experience in land use classification using Sentinel-2. 

8 National Institute of Statistics (INE) • Statistical data is being collected from various ministries and 
agencies, and efforts are being made to standardize the statistical 
data, but publication standards have not yet been established. 

• There is expectation for future pilot projects that combine satellite 
data with statistical information held by INE (for example, if 
statistical information on agricultural yields and household surveys 
can be obtained from MAG). 

9 National University of Asuncion (UNA) • With support from Japan, the Faculty of Forestry has been 
conducting forest fire monitoring and surveys of forest carbon 
stocks. 

10 Catholic University (UCA) • They focus on environmental management and disasters 
(especially floods and droughts) by using Remote Sensing. They 

also focus on urban engineering, IoT, neuro-engineering, etc. 
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Results of Baseline Survey which JICA Consultant Team and AEP Team analyzed was reported in March 

2024. Refer Annex 6 for the results of Baseline Survey.  

Enhancement of interpretations for reading analyzed satellite data based on knowledge about object 
fields beside on satellite data analysis on desks was raised as the primary issue through the survey. Also, 

space system cooperations among relevant ministries nor lack opportunities for AEP sharing technical 

transfers were raised other issues although relevant ministries and agencies were interested in achieving 

utilizations of space systems.  
Draft of installation plan equipment for small satellite developments, satellite data analysis and capacity 

development programs after the visitation of the Former Prime Miniter Kishida in May 2024. The draft was 

shared among JICA Consultant Team and AEP Team at the monthly meeting in May 2024. Also, the 
Preparatory Survey was begun in December 2024, and JICA Consultant Team cooperated and share 

information for accelerating space program managements. 

Endline Survey was operated between April and June 2025. Table 3.3.6-2. and Table 3.3.6-3. show the 

results and suggestions through Endline Survey.  
 

 

Table 3.3.6-2. Evaluation for Space System Utilizations by Endline Survey  
Item Evaluation 

Expansion of Space Tech Utilizations The project has been evaluated as having overcome the fundamental barriers to 
entry for various stakeholders in expanding the use of space technology. A joint 
project with SENAVE for managing tomato cultivation areas was begun as one of 
results of overcoming these barriers. Moreover, a data infrastructure development 
project, including the utilization of satellite data, was initiated in collaboration with 

INE and other ministries.  

Securing Human Resources The project has been evaluated as having led to the emergence of demand for 
personnel with advanced satellite data analysis skills and high expectations for 
technical transfer by AEP. The relevant ministries were able to clarify the scale of 
human resources required. 

Data Access & Usability The project has been evaluated as having helped overcome barriers to accessing 
satellite data, such as the shared recognition that free data can be utilized. 

The establishment of systems for timely and continuous satellite data distribution 
is expected as a future requirement. 

Proactive Development of Apps 
 

The project has been evaluated as having revealed the need for interpreting 
analysis results from satellite data in key areas such as agricultural management 
(57.1% have never used satellite data to update data) and disaster management 
(early warning and prevention). To further mature satellite data utilization, 
expectations were expressed for the acquisition of advanced analytical skills 
beyond basic satellite data analysis. 

 

Refer Annex 7 for the detailed results by Endline Survey.  

 

Activity 1-2. Develop enhancement plan based on a diagnosis of GEOLab, AEP 

 

The first issue on GEOLab, AEP was to achieve knowledge and interpretations for reading satellite data 

analysis results with results by field survey through correlations between the desk analysis and on-site 
perspectives. Based on the results, policies for Activities 1-3, 1-4 and 1-5 were set through the discussions 

between JICA Consultant Team and AEP Team. The policies were shown below:  

Policy for Activity 1-3 
The policy was set for: 1) enhancing and deepening knowledge about small satellite developments, 

testing and operations; and 2) conducting GuaraniSat-2 Engineering Model Test. KCCP for Upstream 

(small satellited developments and operations) was designed to improve capacities of AEP to deepen 

understanding small satellite designs, developments, testing and operations, as well as to achieve the 
frameworks of space international cooperations through lectures with Japanese and international students 

at Kyutech. Moreover, the testing of Engineering Model of GuaraniSat-2, which was developed by AEP 

independently, was designed and conducted as a part of KCCP, and letting AEP to achieve testing data and 
interpretations to improve components for developing Flight Model of GuaraniSat-2 as their next step was 
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designed and conducted.  

Policy of Activity 1-4 

KCCP was designed and implemented to enable attendees to achieve advanced, effective, and practical 
satellite data utilization technologies and knowledge for the two themes of disaster managements and 

agriculture-livestock and to deepen their knowledge for sustainable satellite data utilizations and practical 

applications in collaboration with related organizations in Paraguay. 

Policy of Activity 1-5 
The events were designed to provide opportunities for networking and collaborations between space-

related parties in Japanese industry and academia, with the aims of strengthening cooperation between the 

two countries for utilizing future space technologies. 
 

Activity 1-3. Conduct a six-month hands-on training, including testing of the GuaraniSat-2 Engineering 

Model (EM), at Kyushu Institute of Technology (Kyutech) from October 2024 to May 2025 

 

① Name of Training 

Satellite Development Training "Project for Management of Space Programs Applied to the 
Socioeconomic Development in Paraguay (Upstream Training)" 

 

② Training Period 

[First batch] 

Training Period: October 4, 2024 – March 28, 2025 

 
[Second batch] 

Training Period: April 3, 2025 – May 30, 2025 

 

③ Number of Certification 

A total of three staff completed the training: one from AEP in the first batch and two from AEP in the 

second batch. 
 

 

④ Training Overview 

To improve Paraguay's overall space capabilities and enhance its social, economic, scientific, and 

technological capabilities, it is necessary to strengthen its space technology utilization capabilities and 

promote geospatial information-based decision-making. This training program aimed to deepen the skills 
and knowledge of satellite development and testing, and to promote Paraguay's own satellite data collection. 

The AEP engineers participating in the training received six months of hands-on training at Kyutech 

(hereinafter referred to as the "1st Batch") to acquire fundamental planning and knowledge on nanosatellite 
mission definition, engineering model development, and testing. Furthermore, two months of hands-on 

training at Kyutech (hereinafter referred to as the "2nd Batch") included a series of engineering model tests 

of AEP's 3U nanosatellite, GuaraniSat-2, to acquire test data for flight model development and component 
improvements. 

 

Table 3.3.6-3. KCCP (Upstream Training Schedule) (1
st
 Batch) 

Date Training content 

1 2024/10/7 - 2024/10/11 - Orientation, facility tour, kickoff (10/7)  
- Participation in the International Low Carbon Urban Development Forum 
(10/8, 9) 

2 2024/10/14 - 2024/10/18 - Introduction to the BIRDS-RP satellite project  
- Mission idea discussion  
- Lecture on satellite power subsystem I 
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3 2024/10/21 - 2024/10/25 - Subsystem assignment  
- Mission objectives and concept discussion 

4 2024/10/28 - 2024/11/1 -Mission requirements and success criteria discussion  
-Special lecture on machine learning techniques for measuring magnetic fields 
on CubeSat 
- Introduction to space system lecture 

5 2024/11/4 - 2024/11/8 -Mission requirements discussion  
-Mission concept and model review  
-Discussion on satellite main bus budget calculation 

6 2024/11/11 - 2024/11/15 -Discussion on satellite internal configuration  
- Introduction to space system lecture (11/14, 11/15)  
-Satellite power subsystem lecture (11/15) 

7 2024/11/18 - 2024/11/22 -Discussion on requirements and verification documents  
-Preparation of mission component list  
-Lecture on satellite power subsystem (11/22) 

8 2024/11/25 - 2024/11/29 - Introduction to space system lecture (11/28, 11/29)  
-Satellite power subsystem lecture (11/29)  
-Bread Board Model (BBM) component procurement 

9 2024/12/1 - 2024/12/6 -Mission power consumption discussion (12/4)  
-Mission operation model and interface discussion (12/4) 

10 2024/12/9 - 2024/12/13 - Mission data budget and configuration update discussion (12/11)  
- Introduction to satellite engineering lecture (12/12)  

- Satellite power subsystem lecture (12/13) 

11 2024/12/16 - 2024/12/20 - Introduction to satellite engineering lecture (12/19)  

- BBM development plan discussion (12/20)  
- Satellite power subsystem lecture (12/20) 

12 2024/12/23 - 2024/12/27 -Mission Definition Review discussion (12/25)  
-Introduction to satellite engineering lecture (12/26) 

13 2025/1/6 - 2025/1/10 - Introduction to satellite engineering lecture (1/9)  
- BBM Development (1/6 - 1/10)  
- Mission definition improvement comments and improvement (1/9 - 1/10) 

14 2025/1/13 - 2025/1/17 - BBM test plan and objectives discussion (1/13 - 1/17)  
- Introduction to space system lecture (1/16)  
- Satellite power subsystem lecture (1/17) 
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15 2025/1/20 - 2025/1/24 - BBM development (1/20 - 1/24)  
- Introduction to satellite engineering lecture (1/23)  
- Satellite power subsystem lecture (1/24) 

16 2025/1/27 - 2025/1/31 - BBM functional test (1/27 - 1/31)  
- Introduction to space system lecture (1/26, 1/30)  
- Introduction to satellite engineering lecture (1/30) 

17 2025/2/3 - 2025/2/7 - BBM functional test (2/3 - 2/7)  
- Introduction to satellite engineering lecture (2/6)  
- Satellite power subsystem lecture (2/7) 

18 2025/2/10 - 2025/2/14 -Command and integration test discussion (2/10 - 2/14)  
- Introduction to satellite engineering lecture (2/13)  
- Introduction to space system lecture (2/13) 

19 2025/2/17 - 2025/2/21 - BBM functional test (2/17 - 2/21)  
- BBM software development (2/17 - 2/21)  
- BBM integration test preparation (2/17 - 2/21) 

20 2025/2/24 - 2025/2/28 - BBM integration test with satellite main bus (2/24 ~-2/28)  
- Engineering Model (EM) board circuit diagram preparation (2/24 - 2/28) 

21 2025/3/3 - 2025/3/7 - BBM integration test with satellite main bus (3/3 - 3/7)  
- EM board layout design (3/3 - 3/7)  
- EM board parts list preparation (3/5 - 3/7) 

22 2025/3/10 - 2025/3/14 - BBM power consumption test (3/10 - 3/14)  
- EM board and component procurement (3/12) 

23 2025/3/17 - 2025/3/21 - BBM integration test with satellite main bus (3/17 – 3/21)  

- BBM integration test with ethernet out-of-band channel (eOBC) (3/18 – 3/21)  
- Preparation of PDR documents (3/17 – 3/20) 

24 2025/3/24 - 2025/3/28 - BBM integration test (3/24 - 3/25)  
- Communication subsystem Electro-Magnetic Compatibility (EMC) test (3/25 
- 3/27)  
- PDR (3/27)  
- JICA training report (3/28) 

 

 

Table 3.3.6-4. KCCP (Upstream Training Schedule) (2
nd

 Batch) 

Date Training content 

1 2025/4/2 - 2025/4/4 Orientation, facility tour  
- Satellite delivery to clean room  
- Checking the work area  
- Discussion of equipment and test requirements list  
- Antenna repair/PCB soldering repair 
- Measurement of GuaraniSat-2 EM 

2 2025/4/7 - 2025/4/11 Attaching the antenna to the +Y panel 
 - Disassembling each subsystem  

- Backplane board testing  
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- Functionality check of the satellite power supply common line  
- Confirmation of communication between the control system (ADCS) and 
onboard computer (OBC)  
- Communication system testing and ground station setup  
- Confirmation of communication between the communication system and 
ground station  
- Preparation of Kyutech test facilities for testing  

- Improvement of the antenna deployment mechanism 

3 2025/4/14 - 2025/4/18 Setup of acoustic test chamber 
- Installing the antenna on the +Y panel 
- Antenna radio wave measurement and frequency adjustment 
- Antenna pattern measurement 
- Preparation of Kyutech test facilities for the test 
- Dipole antenna adjustment for the communication system (436 MHz) and 

LoRa communication (436.9 MHz)  
- Antenna pattern measurement for the communication system (436 MHz) 
and LoRa communication (436.9 MHz) 
-Installing the GPS and Astradyne second payload on the -Y panel 

4 2025/4/21 - 2025/4/25 Antenna deployment mechanism testing in a clean room  
- Post-assembly subsystem and payload testing  
- Battery pack installation  
- Satellite assembly and vibration test preparation for functional verification 
testing 

5 2025/4/28 - 2025/5/2 Satellite assembly for vibration testing  
-CW beacon check, OBC, EPS, and communication system function 
confirmation  
-Vibration testing conducted on Z, X, and Y axes  
-Solar panel deployment during Z-axis random vibration testing 
(troubleshooting for string malfunction during deployment and resolving 
with  

Astradyne)  
-Solar panel deployment during X axis quasi-static vibration testing (dealing 
with a malfunction in the string securing the solar panel releasing)  
-Dealing with a malfunction in which the satellite would not power on during 
vibration testing  
-Conducting shock testing on 3 axes  
-Removing the antenna from the satellite for low-temperature testing in a 
chamber  

6 2025/5/5 - 2025/5/9 Satellite functional test  
-Software update and program  
-PVC -Y panel repair  
-Communication test  
-Satellite disassembly for thermal vacuum test 

7 2025/5/12 - 2025/5/16 Additional satellite functional tests  
- Installation of thermocouples to satellite subsystems and payloads for 

thermal vacuum tests  
- Mechanical structure verification and installation of jigs for thermal 
vacuum tests  
- Satellite installation inside the thermal vacuum test chamber  
-Test facility pump, power supply and software verification  
-Verification of test equipment electrical connections, power supply, heat 
source, and sensors  
- Verification of 22 thermocouples, 6 heat sources, and power supply  

- Vacuuming the chamber and testing satellite functionality 

8 2025/5/19 - 2025/5/23 Depressurize the chamber  
- Pre-test function confirmation test  
- Start thermal cycle change from low temperature  
- Complete 4 cycles of thermal cycle test  
- Conduct function confirmation test at highest and lowest temperatures  
- Remove the satellite from the thermal vacuum chamber  

- Remove the thermocouple from the satellite 



40 

 

9 2025/5/26 - 2025/5/30 FIUNA mission test  
- Satellite assembly and final functional test  
- Packing of satellite and tools 
- Clean room cleaning 

 

⑤ Achievements from Training 

Through the implementation of the first and second batches of this training program, the following results 
were achieved through testing of the developed "BIRDS-RP" and "GuaraniSat-2" engineering models. 

 

(1) Gaining knowledge to generate satellite mission ideas based on social issues to be solved 
(2) Promoting understanding of small satellite subsystems 

(3) Gaining knowledge to define mission objectives and concepts 

(4) Acquire design technology for mission requirements and bus budgets and configurations based on 

those requirements. 
(5) Knowledge about BBM component procurement 

(6) BBM design and development, software development technology 

(7) Gain knowledge of a series of testing techniques such as BBM functionality testing, integration 
testing, and power consumption testing 

(8) Improving knowledge of Preliminary Design Review (PDR) 

(9) Knowledge about a series of testing techniques for satellite Engineering Models (EM), including 
antenna testing, communication testing, vibration testing, shock testing, functionality testing, and 

thermal vacuum testing. 

(10) The results of (1) to (9) above provide knowledge for the development of Flight Models (FM) for 

future domestically developed satellites such as GuaraniSat-2. 
 

Activity 1-4. Conduct training on processing and application of satellite data and other information 

 

① Name of Training 

Data Utilization Training "Project for Management of Space Programs Applied to the Socioeconomic 

Development in Paraguay (Downstream Training)" 
 

② Training Period 

Training Period: August 19 – September 18, 2024 

 

③ Number of Certification 

A total of 7 people completed the training: six from AEP and one from SENAVE 

 

④ Training Overview 

This training program was designed to strengthen Paraguay's overall space capabilities and promote 

social, economic, scientific, and technological developments by strengthening its space technology 

utilization capabilities and promoting geospatial information-based decision-making. AEP and related 
organization staff who participated in this training learned advanced and effective satellite data utilization 

techniques and knowledge for two themes: disaster prevention and agriculture and livestock. The goal is to 

collaborate with related organizations in Paraguay to utilize satellite data sustainably and apply it to 
practical operations. Furthermore, by providing an opportunity for networking and collaboration with 

Japanese space industry and academia, the program aims to strengthen future collaboration between the 

two countries in utilizing space technology. 
 

Table 3.3.6-5. KCCP (Downstream Training Schedule) 

Date time Destinations 

August 18  Arrival in Japan 
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August 19 10:00-12:00 Briefing at JICA TIC 
 

13:30-15:30 Training objectives and curriculum explanation 

August 20 10:00-11:30 Ministry of Land, Infrastructure, Transport and Tourism * 
 

15:30-16:30 Japan Weather Association * 

August 21 10:00-12:00 ArkEdge Space 1 
 

13:30-16:30 ArkEdge Space 2 

August 22 9:45-11:30 JAXA (Agricultural use of space technology) 
 

13:15-16:15 Networking with space-related companies * 

August 23 10:00-11:30 Ministry of Agriculture, Forestry and Fisheries 
 

14:00-15:30 Yanmar Agri 
 

15:30-17:00 United Nations Office for Outer Space Affairs (UNOOSA) * 

August 26 10:00-12:00 JAXA Tsukuba Space Center * 
 

14:00-16:15 National Agriculture and Food Research Organization (NARO). 

August 27 10:00-12:00 Public Works Research Institute / International Centre for Water Hazard 

and Risk Management under the auspices of UNESCO (ICHARM) * 

 14:00-16:00 National Research Institute for Earth Science and Disaster Resilience 
(NIED) * 

August 28 10:00-11:30 Axelspace 1 * 

 13:00-16:30 Axelspace 2 

August 29 10:00-12:00 Synspective 1 * 

 13:30-16:30 Synspective 2 

August 30 10:00-12:00 Foundation of River & Basin Integrated Communications (FRICS) 

 14:00-15:30 Sagri 

September 2 10:30-12:00 Achievement report preparation 

 14:00-16:15 Sony 

September 3 10:30-11:30 Super embankment 

 15:00-17:00 Metropolitan Area Outer Underground Discharge Channel 

September 4 13:30-16:30 Shizuoka Prefecture 

September 5 10:15-12:00 Gifu University 1 

 13:30-16:30 Gifu University 2 

September 6 10:00-12:00 Agricultural Field Survey in Gifu Prefecture 

September 9 10:00-12:00 Hokkaido University 1 

 13:30-16:30 Hokkaido University 2 

September 10 13:00-15:00 Farm in Kuromatsunai 

September 11 10:00-12:00 Smartlink Hokkaido 1 

 14:00-16:30 Smartlink Hokkaido 2 

September 12 10:00-12:00 Hokkaido Agricultural Field Training 1 
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 14:00-16:30 Hokkaido Agricultural Field Training 2 

September 13 10:00-12:00 Smartlink Hokkaido 3 

September 17 10:00-12:00 Pilot project preparation 1 

 13:30-16:30 Pilot project preparation 2 

September 18 9:00-11:00 Achievement report 

 11:00-12:00 Certificate of Completion 

September 19  Leaving Japan 

*These were held as a joint session with another JICA program, Rwanda Training Program. 

 
 

⑤ Achievements from Training 

A curriculum was designed that combined lectures, practical training, and field trips. The unit goals 

which Table 3.3.6-6. shows were achieved. 

 

 
Table 3.3.6-6. KCCP (unit objectives) 

Unit goals Curriculum Structure 

Unit Goal 1: Acquire knowledge on disaster prevention and 
solving social issues in agriculture and livestock using 
optical and SAR satellite data 

All Curriculum 

Unit Goal 2: Acquire knowledge of utilization examples in 
Japan using optical and SAR satellite data 

All Curriculum 

Unit Goal 3: Acquire knowledge about the administrative 
use of satellite data by Japanese government ministries and 

agencies 

 Ministry of Land, Infrastructure, Transport and Tourism 
 Ministry of Agriculture, Forestry and Fisheries 

 Shizuoka Prefecture 

Unit Goal 4: Acquire knowledge about research and 
development of space technology for social implementation 
by Japanese research institutes and universities 

 JAXA 
 National Agriculture and Food Research Organization 

(NARO) 
 Public Works Research Institute, National Research and 

Development Agency 
 National Research Institute for Earth Science and 

Disaster Resilience (NIED) 

 Gifu University 
 Hokkaido University 

Unit Goal 5: Acquire knowledge about private companies' 
efforts to utilize satellite data for business, public services, 
and solving social issues 

 Japan Weather Association 
 ArkEdge Space 
 Yanmar Agri 
 Axelspace 
 Synspective 

 FRICS 
 Sony 
 Smartlink Hokkaido 

Unit Goal 6: Creating future collaboration through 
networking with various space-related players in Japan's 
industry and academia 

 Networking with space-related companies 
 All other curriculum 

Unit Goal 7: Promoting agency cooperation between JAXA 

and AEP 

JAXA (Agricultural Use of JAXA, Tsukuba Space Center) 

Unit Goal 8: Acquire analytical and verification techniques 
for practical use of satellite data through field surveys, 
practical training, and hands-on activities 

 Super embankment 
 Metropolitan Area Outer Underground Discharge 

Channel 
 Agricultural Field Survey in Gifu Prefecture 
 Kuromatsunai Farm 
 Hokkaido Agricultural Field Training 

Unit Goal 9: Apply the results of Unit Goals 1 to 8 above to 
future work and future space utilization cooperation. 

 Pilot project preparation 
 All other curriculum 
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Activity 1-5. Collaborate with AEP and Japanese government agencies, universities, and private companies. 

 

As part of KCCP (Downstream Training), a networking event to introduce each other's activities in 

collaboration with JAXA, universities, private companies (Axelspace, Synspective, etc.), and CONSEO 

companies was held in Tokyo on August 22, 2024. Table 3.3.6-7. shows the companies that collaborated 
with KCCP and the satellite data, platforms, equipment, etc. that were considered or procured. 

On September 12, 2025, JAXA and Japanese space companies were invited for a workshop in Paraguay. 

Through discussions between JAXA and SPACELab staff, a strategy for strengthening future operations 
was discussed. In the workshop after the final JCC meeting, JAXA gave a keynote speech and business 

networking took place among Japanese companies, AEP, relevant ministries, and local companies, aiming 

to strengthen space business collaboration between Japan and Paraguay. 
AEP began developing a satellite data platform in collaboration with Japanese companies in 2024. In 

addition, many Japanese companies have already expressed their desire to collaborate with AEP (small 

satellite constellation development and operation, ground station network construction, data platform 

development, data application development, etc.). 
 

Table 3.3.6-8. Companies, academia and government organizations collaborated in KCCP 
# Industry, 

academia, and 

government 

Content Status Remarks 

Private company 

1 ArkEdge Space Small satellite constellation 
development and data 
utilization 
Site Visit of the satellite 
control ground station 

Currently 
collaborating on the 
development of 
ArkEdge Insight 

During the pilot project, ArkEdge Insight 
will be introduced, and practical use of 
satellite data will be considered. 

2 Axelspace Optical small satellite 

constellations and their data 
utilization 

Completion AxelGlobe data is procured and used in a 

pilot project (agriculture and livestock). 

3 CTI 
Engineering 
International 

Hands-on seminar on flood 
simulation (iRIC) 
(Online training) 

Completion In pilot project (disaster prevention) 
activities, seminars on flood simulation were 
conducted. 

4 Sagri Private sector initiatives for 
agriculture using satellite 

data 

Completion Collaboration at KCCP 

5 Synspective SAR small satellite 
constellation and data 
utilization platform 

Completion Collaboration at KCCP 

6 Smartlink 
Hokkaido 

Introducing smart agriculture 
initiatives by Hokkaido 
farmers 

Completion Collaboration at KCCP 

7 Sony Group Introduction to low-power, 
low-cost communication 
technology 

Completion Collaboration at KCCP 
They are exploring cooperation in global 
satellite communications. 

8 Yanmar Agri Smart agriculture initiative 
integrating IoT and space 
technology 

Completion Collaboration at KCCP 

9 Consortium for 
Satellite Earth 
Observation 
(CONCEO) 

Company introduction and 
exchange 

Completion Collaboration at KCCP 

University 

10 Gifu University Introduction to flood forecast 
simulation research using 

satellite data/hands-on 

Completion Collaboration at KCCP 
Hands-on simulation lessons were continued 

even in the Pilot Project (Disaster 
Prevention). 

11 Hokkaido 
University 

Agricultural research using 
space technology 
Satellite data utilization 
training in livestock farming 

Completion Collaboration at KCCP 
Practical application of satellite data for 
grass species management and livestock 
production is under consideration. 
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Ministries and agencies, local governments, etc. 

12 Ministry of 
Land, 
Infrastructure, 
Transport and 
Tourism 

Japan's flood control 
measures, river 
administration, and satellite 
data utilization 

Completion Collaboration at KCCP 

13 Ministry of 
Agriculture, 
Forestry and 
Fisheries 

Activities to utilize satellite 
data for agricultural statistics 

Completion Collaboration at KCCP 

14 JAXA Examples of satellite data 
utilization in agriculture and 
site visit of Tsukuba Space 

Center and introduction of 
disaster response efforts 
using satellite data 

Completion Collaboration at KCCP 

15 National 
Agriculture and 
Food Research 
Organization 

Space technology case study 
and research in agriculture 

Completion Collaboration at KCCP 

16 Public Works 
Research 
Institute 

Introducing efforts to 
manage flood disasters and 
risks using satellite data 

Completion Collaboration at KCCP 

17 National 
Research 
Institute for 
Earth Science 
and Disaster 

Resilience 

Understanding earthquake 
damage using satellite data 
and introducing satellite 
operations during disasters 

Completion Collaboration at KCCP 

18 FRICS River disaster prevention 
information 
River monitoring 

Completion Collaboration at KCCP 

19 Japan Weather 
Association 

Weather forecasts and 
disaster information 

transmission in Japan 

Completion Collaboration at KCCP 

20 United Nations 
Office for 
Outer Space 
Affairs 

Introducing UN disaster 
response efforts using 
satellite data 

Completion Collaboration at KCCP 

21 Metropolitan 
Area Outer 

Underground 
Discharge 
Channel 

Case studies of disaster 
response in the Tokyo 

metropolitan area 

Completion Collaboration at KCCP 

22 Shizuoka 
Prefecture 

Use of satellite image 
analysis for land subsidence 
monitoring 

Completion Collaboration at KCCP 

 

3.3.7. Activities related to Output 2 

Activity 2-1. Set up working groups consisting of AEP and related organizations to identify issues and 

implement pilot projects 

 

JICA Consultant Team visited relevant organizations expected to be involved in disaster prevention, 

accompanied by AEP, and conducted interviews. Then it was selected candidate organizations for the 
Disaster Prevention Working Group (WG). The candidate organizations are listed in Table 3.3.7-1. A 

request letter from AEP was sent to these candidate organizations. The organizations that responded to the 

call and regularly joined as core members of WG are those highlighted in light blue in Table 3.3.7-1. 
 

Table 3.3.7-1. Disaster Prevention Field: Candidate Organizations for the Working Group 
Organization Name 
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Paraguayan Space Agency (AEP) National Emergency Secretary (SEN) 

Vice-Ministry of Economy and Planning (MEF) 
Ministry of Public Works and Communication 
(MOPC) 

National Institute of Statistics (INE) 
Ministry of Environment and Sustainable 
Development (MADES) 

National Forestry Institute (INFONA) 
Director of Meteorology and Hydrology 
(DMH) 

National University of Asuncion (UNA) Catholic University (UCA) 

National Institute for Rural and Land 
Development (INDERT) 

 

* The Technological Park (PTI) of Itaipu Hydroelectric Power Plant (ITAIPU) joined since July 2024. 

 

Prior to implementing the WG activities, guidelines for the WG were created and a preliminary 
explanation regarding their utilization was provided. During the WG meetings, explanations and 

discussions primarily focused on the pilot project. The WG meetings conducted are as shown in Table 3.3.7-

2. below.  
 

Table 3.3.7-2. WG Meeting for Disaster Prevention Field 

Meeting 
Date 

(Paraguay) 
Place Summary of contents Achievement 

WG Premeeting March 6th, 2024 Online  Approval of WG guidelines 
 Formation of the WG 

 Formation of 
the WG 

1st WG 
Meeting 

April 24th, 2024 CONACYT  Purpose of WG meetings 
 Introduction of satellite data 

utilization case 
 Schedule for the Pilot Project 
 Review of Interview Findings 

and Discussion on Satellite Data 

Usage 
 Sharing and Approval of Pilot 

Project Scope Proposal 

 Scope of pilot 
project 
approval 

2nd WG 
Meeting 

July 4th, 2024 Online  Data required for flood 
simulation 

 Flood hazard map creation 
workflow 

 Utilization of flood hazard maps 

 Design of 
pilot project 
approval 

 

3rd WG 
Meeting 

November 25th, 
2024 

Online  Sharing of pilot project progress 
 Workshop schedule and 

presentation content 
 Conversion of inundation maps to 

Flood hazard maps 
 Utilization of flood hazard maps 

 Progress 
sharing 

 

Activity 2-2. Identify issues where space-related technologies can be effectively applied in the field of 

disaster risk reduction 

 

To identify challenges where space-related technologies could be effectively applied, JICA Consultant 

Team visited relevant organizations in the disaster prevention field during our first trip from November to 
December 2023 and conducted interviews. The interviews focused on understanding the organizations, 

operational activities, their knowledge of and experience utilizing earth observation satellite data, and the 

potential for utilizing such data based on their work. The information gathered from each organization was 

arranged, and the results regarding the anticipated content, role, and challenges for applying space-related 
technologies are shown in Table 3.3.7-3. 

 

Table 3.3.7-3. Results of the Interview Survey on the Application of Space-Related Technologies 

in the Disaster Prevention Field 



46 

 

Institution 
Expected for Satellite 

Data Utilization 
Roles Challenges 

SEN 

 Damage Information 
Collection 

 Flood Early Warning 
 Forest Fire Monitoring 

 Request data collection and 
distribution to International 
Charter by sending staff to AEP at 
the disaster strikes 

 Announce the damaged status 
 Flood Alert 

 Cooperation with AEP is 
important.  

 Cooperation with AEP is 
required for Extracting 

damaged information.  
 Documents for satellite data 

utilization when the disaster 
has occurred that is 
unprepared 

 Windy and NASA’ hotspot are 
available for flood early 
warning system and forest fire 

monitoring.  

MEF 

 Flood Hazard/Risk 
mapping 

＊ Applying to land 

territory managements 
also. 

 Land territory management for 
disaster mitigation 

 Distributions of flood hazard/risk 
maps as the preliminary phase 

 Knowledge and interpretation 
are required for making flood 
hazard/risk maps 

 Cooperation with AEP is 
required. 

MOPC 

 Flood Hazard/Risk 
mapping 

＊Applying to planning 

and safety assessment 
before/after public 
constructions. 

 Integration of Flood 
Early Warning Systems 

into Public Works 

 Safety assessment for 
infrastructure 

 Public constructions with 
consideration of disaster 

mitigation 

 Knowledge and interpretation 
are required for making flood 
hazard/risk maps 

 Cooperation with AEP is 

required.  

INE 

 Updating Statistical 
Information Using 
Satellite Data 

 Sharing statistical information 
with SEN when disaster has 
occurred by SEN’s request 

 Providing statistical information 
for developing flood hazard/risk 
maps 

No issues from the point of 
sharing statistical information.  

MADES 

 Forest Fire Monitoring 
 Creation of Forest Fire 

Risk Map 

 Monitoring forest fire and 
providing information to SEN and 
other institutions 

 Early warning system by suing 
forest fire risk maps 

 Only NASA’s hotspot 
information is available for 
forest fire monitoring 

 No cooperation with 
INFONA for monitoring 
forest fire 

 Standard for forest fire 
assessment, 5 institutions 

have own 
 Human resources especially 

for patrolling are lack at the 
national parks 

 

INFONA 

 Forest Fire Monitoring 
 Creation of Forest Fire 

Risk Map 

 Monitoring forest fire and 
providing information to SEN and 

other institutions 
 Early warning system by suing 

forest fire risk maps. 

They have enough abilities to 
utilize satellite data for 

monitoring, and there are no 
issues about their technical 
aspect.  
 Standard for forest fire 

assessment, 5 institutions 
have own 

DMH 

 Flood Early Warning  Providing meteorological 
information to SEN for flood early 

warning system.  

 Standard is unprepared for 
countermeasure at the flood 

occurred 

UNA 

 Forest Fire Monitoring 
 Creation of Forest Fire 

Risk Map 

 Providing knowledge and 
interpretation about algorithm for 
forest fire analysis 

 Providing knowledge and 
interpretation from experts.  

No issues from the point of 
providing knowledge and 
interpretation.  
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Institution 
Expected for Satellite 

Data Utilization 
Roles Challenges 

UCA 

 Flood Early Warning  Providing and developing low-
price sensors for water levels and 
flows 

 Providing information by sensors 

 Providing knowledge and 
interpretation from experts. 

No issues from the point of 
providing knowledge and 
interpretation.  

 
Based on information gathered during the hearing survey, the relevant agencies for flood disasters in the 

disaster prevention sector were identified as SEN, MEF, MOPC, INE, DMH, and UCA. For forest fires, the 

relevant agencies were SEN, MADES, INFONA, and UNA. 
At the first Disaster Prevention Working Group meeting held in April 2024, based on the results of the 

hearings, the WG discussed issues where the application of space-related technologies would be effective. 

It was confirmed that the application of space-related technologies would be effective for the following 

types of disasters and disaster management phases: 
 

 Disaster type:    Floods 

 Disaster management phases:  Emergency response phase, Preparedness phase 
 Issues:    1) the standard operation procedure for satellite data 

utilizations on flood events was not established; and 2) 

regional flood hazard maps were not released.  
 Challenge:    1) Standard Procedure Manual for Satellite Data Utilization  

(Emergency Response Phase); 2) Flood Hazard Map 

Creation (Preparedness Phase) 

 
SEN and UCA identified the creation of hazard maps, usable in the preparedness phase for flood disasters, 

as a task where the application of space-related technologies would be effective. INE identified the 

development of a standard manual for utilizing satellite data during the emergency response phase as a task. 
 

Activity 2-3. Determine scope for applying space-related technologies to the issues and design pilot projects 

 
Based on the types of disasters and disaster management phases raised at the first Disaster Prevention 

Working Group meeting held in April 2024, discussions were held, and the pilot project was defined as 

creating flood hazard maps to be utilized in the preparedness phase for flood disasters. The target area was 

designated as the Bañado area in Asuncion. 
A field survey was conducted for creation of flood hazard maps as the pilot project. The area highlighted 

in blue color near the river in Fig. 3.3.7-1. is the Bañado District, and both the Norte Area and Sur Area, 

outlined in red, were surveyed. Fig. 3.3.7-2. shows the field survey in progress. 
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Fig. 3.3.7-1. Field Survey Location 

 

The Bañado area in the target area is a region illegally filled with debris by residents on land that was 

originally a wetland. It features a flat terrain with low elevation near a river. It adjoins wetlands, and a 
highway crossing nearby acts as a barrier, blocking the escape route for accumulated water. Consequently, 

this area experiences not only seasonal flooding during the rainy season but also frequent flash floods 

triggered by sudden downpours. Many homes in this area are single-story structures. Residents report that 
floods exceeding 2 meters have submerged homes up to the roof. Furthermore, the entire area is flat and 

low-lying, making evacuation difficult during flooding. 

 

 
Fig. 3.3.7-2. Photo of Filed Survey (Left: Building of residence, Right: Wetland) 

 

To create a flood hazard map, it is necessary to calculate inundation areas through flood inundation 
analysis. For calculating inundation areas, simulations must be performed according to various flood 

scenarios. Based on the resulting inundation areas, the map must be finalized by inputting various 

information to create a flood hazard map suitable for use in that region. Selecting the appropriate software 
for flood inundation analysis and preparing the necessary data for the analysis are also crucial. Regardless 

of the specific software used, learning the fundamentals of hydrology and flood inundation analysis is 
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essential. 

Therefore, the pilot project was structured into five components: “Data Preparation,” “Training on Flood 

Inundation Analysis Software,” “Flood Inundation Simulation and Creation of Flooded Area Maps,” 
“Creation of Flood Hazard Maps,” and “Consultation on Utilization of Flood Hazard Maps.” Fig. 3.3.7-3. 

shows the pilot project schedule, and Fig. 3.3.7-4. shows the implementation flow. 

 

Fig. 3.3.7-3. Pilot Project Schedule for Disaster Prevention Filed 

 

Fig. 3.3.7-4. Pilot Project Flowchart for Disaster Prevention Field 

 

Activity 2-4. Develop plan and procure equipment (hardware and software) for satellite imagery and data 

collecting/processing 

 

As a pilot project, this project formulated the necessary data for creating flood hazard maps and 
considered purchasing satellite data. In the disaster prevention field, since satellite data observed during 
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floods is accumulated at AEP through the International Charter, it was decided not to purchase data. The 

data required for creating flood hazard maps is shown in Table 3.3.7-4. 

 
Table 3.3.7-4. Data Requirement for Flood Inundation Analysis 

Data Contents Remark 

Rainfall Data  Observation station location 
 Observation interval (daily, hourly) 
 Observation period 

 It is desirable to have all data available from 
the start of observations 

Hydrological Data  Paraguay River water level and flow volume 
 Observation interval (daily, hourly) 
 Observation period 

 It is desirable to have all data available from 
the start of observations 

Water Level of 
Ypacarai Lake 

 Observation interval (daily, hourly) 
 Observation period 

 It is desirable to have all data available from 
the start of observations 

Historical Flood 
Records 

 Period and rainfall at that time 
 Photos during flooding, etc. 
 Newspaper articles, YouTube videos, etc. 

 It is also beneficial to have photographs and 
videos, not just time periods 

DEM Data  DEM（Digital Elevation Model）  A Digital Terrain Model (DTM) is desirable 

 Elevation accuracy is particularly important in 
flat terrain 

Land Use Data  Land cover/land use data derived from 
satellite data, etc. 

-  

Bridge Drawings  Design drawings for the two bridges spanning 
the Paraguay River, etc. 

 Drawings are useful for estimating water 
levels during river floods 

Hydrological Data 
for the Argentine 
Side 

 Paraguay River water level and flow volume 
 Observation interval (daily, hourly) 
 Observation period 

 As an international river, it is necessary to 
verify water levels and flow volume in the 
lower reaches and conduct verification across 
the entire Paraguay River basin 

 

In the Bañado area, the pilot project area, two types of flooding occur: river overflow flooding caused 
by seasonal river inflows and internal flooding caused by flash floods such as sudden downpours. Therefore, 

iRIC, which can simulate both river overflow and internal flooding, was selected as the software for the 

pilot project. iRIC is a numerical simulation platform for hydraulic engineering, available for free use. It is 
software capable of analyzing river flow and riverbed changes, with ongoing functional enhancements 

including various numerical simulation models such as flood, runoff, tsunami, and debris flow models. 

 

Activity 2-5. Train personnel in the use of tools, methods, and techniques for disaster risk reduction 

 

The types of data required for iRIC to be utilized in flood inundation simulations were shared with AEP. 

AEP took the lead in collecting this data with the cooperation of organizations participating in the Disaster 
Prevention Working Group, thereby strengthening collaboration between AEP staff and related agencies. 

Furthermore, insights were gained regarding the data necessary for flood inundation simulations, 

particularly the importance of DEM data. 
During the training in Japan, participants gained insights into Japanese flood control measures, river 

administration, river management and information systems, Japanese weather forecasting and disaster 

information dissemination, and Japan's approach to disaster response using satellite data. At the 
International Centre for Water Hazard and Risk Management (ICHARM), an introduction to iRIC and the 

RRI model (Rainfall-Runoff-Inundation model) developed by Japan, both to be used in the pilot project, 

served as an entry point for the pilot project. Field visits to Japanese river management sites included the 

Sumida River Super Levee and the Metropolitan Area Outer Floodway, providing hands-on experience with 
Japanese flood control. At Gifu University, participants experienced flood inundation analysis using test 

data from iRIC, which will be employed in the pilot project. 

As part of the pilot project, the “Flood Inundation Analysis Software Training” conducted a total of 12 
online training sessions from November 6 to December 13 (Japan time), focusing on the use of iRIC. The 

online training covered available satellite data, DEMs, satellite rainfall data, general flood management, 

and flow models. It also included hands-on training using iRIC to simulate flood inundation based on 

collected data from Paraguay. The schedule and content of the online training sessions are shown in Table 
3.3.7-5. 
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Table 3.3.7-5. 1st Online Training 
NO. Date Contents 

1 November 6th, 2024 General Flood Management and Hydraulic Analysis, Required Information 

2 November 7th, 2024 Utilizing Satellite Data and Introduction to Satellite Products for Hydraulic Analysis 

3 
November 8th, 2024 Introduction of GSMap, DEM (Merit, Fabdem, etc.), and review for the training 

session 

4 
November 12th, 2024 Introduction of iRIC and Hands-On Training (Input Data and Parameter 

Verification) 

5 November 13th, 2024 Hands-On Training (Calculation Execution and Result Visualization) 

6 November 14th, 2024 Introduction of other iRIC functions, and review for the training sessions 

7 November 19th, 2024 Hands-On Training 1 (Using Actual Data from Paraguay) 

8 November 20th, 2024 Hands-On Training 2 (Using Actual Data from Paraguay) 

9 November 21st, 2024 Introduction to Hydrographs and Hands-On Training (Creating Hydrographs) 

10 November 26th, 2024 Hands-On Training (Creating Flood Forecast Maps) 

11 
December 4th, 2024 Presentation of Calculation Results by Trainees, Discussion, and Overall Training 

Review 

12 December 13th, 2024 Online Q&A Session 

 

To widely share insights with relevant organizations in the disaster prevention field, participants were 
recruited by notifying not only AEP but also WG members. As a result, 38 individuals registered to 

participate from AEP, DMH, INE, MOPC, UCA, and UNA. Of these, 15 attended all sessions, while 13 

participated later by watching the videos. All online training sessions were recorded on video to allow 
prospective participants who missed the live sessions to learn later. It is noted that viewing the online 

training videos, combined with the distributed lecture materials and the manual described later, enables not 

only repeated review for self-study but also serves as training for new staff joining AEP and other WG 

member agencies. Indeed, after the online training concluded, 13 additional individuals participated by 
watching the videos. 

Certificates of training completion (see Fig. 3.3.7-5.) were issued to the 15 individuals who completed 

all lectures. 
 

 
 

Fig. 3.3.7-5. Certificate for Training 
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Additional online training sessions on the RRI model, requested during the online training for flood 

hazard map creation, were held from June 24 to August 25 (Japan time), totaling nine sessions. The RRI 

model, developed by the ICHARM, which was also visited during the domestic training, is a model that 
predicts, on a basin-wide scale, the phenomenon where rain falling within a watershed collects in rivers, 

leading to flooding and overflow. Understanding the RRI model in addition to iRIC enables flood 

simulations to be conducted even in river areas where river flow is not measured. The schedule and content 

of the online training sessions are shown in Table 3.3.7-6. Ten participants attended the second online 
training session. All participants completed all sessions, and certificates of completion were issued, as in 

the first session. 

 
Table 3.3.7-6. 2nd Online Training 

NO. Date Contents 

1 
June 24th, 2025 Overview of Runoff and Flood Analysis, Introduction to Satellite Products Used in Runoff 

and Flood Analysis 

2 
June 26th, 2025 Analysis Methods Using Satellite Products and Ground Rainfall Data, How to install the 

RRI Model 

3 
July 1st, 2025 Hands-On Training 1, 2: 

Preparation Methods for Terrain Data and Rainfall Data, RRI Model Execution Method 

4 
July 3rd, 2025 Hands-on Training for the RRI Model 3: 

Visualization of Calculation Results, Explanation of Challenges 

5 July 22nd, 2025 Introduction to the RRI Model GUI and Practical Application in the Ypane River Basin 

6 July 24th, 2025 Flood Analysis Near Alberdi Using the RRI Model GUI 

7 July 29th, 2025 Explanation of Various Data Formats and Hydrological Parameters for the RRI Model 

8 July 31st, 2025 Presentation of Challenges by Trainees and Exchange of Opinions 

9 July 25th, 2025 Identification of Issues with the RRI Model GUI and Usage of GSMap 

 
Following the first online training session, the participants learned about the information required for 

flood hazard maps and their utilization by creating flood hazard maps based on flood inundation simulation 

results and visiting WG members to discuss their practical application. 

 

Activity 2-6. Implement pilot projects with Working Group and existing agreements with academia and 

other governmental and non-governmental organizations 

 
Data was collected through Working Group members to conduct flood inundation simulations for 

creating flood hazard maps. The data collected with the cooperation of Working Group members is shown 

in Table 3.3.7-7. 
 

Table 3.3.7-7. List of Acquired Data 
Data File Name Remark 

Rainfall Data  ENG_AsuncionPort_EXP214832_ 

nivel218（Excel） 

 Same location as water level and flow volume 

meters 
 Refer to the Precipitation tab; unit is [mm] 

Hydrological Data  ENG_AsuncionPort_EXP214832_ 

nivel218（Excel） 

 EXP 214832_nivel219（Excel） 

 EXP 214832_nivel222（Excel） 

 Water level [m]; flow volume [m3] 
 219 and 222 contain water level data only 
 222 also lacks installation location information 

Land Use Data  LandCover_FCA_UNA_2011  Shape file 

River Network Data  RiverNetwork_PY_INE2012  Shape file 

Basin Boundary Data  Lim_Cuencas2013  Shape file 

DEM Data  DEM_PY_ALOSPARSAR_12.5M  GeoTIFF file 
 Created by JAXA using ALOS PALSAR 

Bridge Drawings  Adenda_N3.ATLAS_DE_PLAN_CAD  CAD file (DWG format) 

Hydrological Data for 
the Argentine Side 

  Not available 

Historical Flood 

Records 
 Priority 1:30 and 31 December 2015、1 

January 2016 
 Priority 2: 28 and 29 May 2019 
 Priority 3: 19 November 2018 

 Period when severe flooding occurred in the pilot 

target area 
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Through online training, the participants learned to perform flood inundation simulations using iRIC and 

successfully created flood inundation maps. These maps were generated for both riverine flooding and flash 

flood inundation caused by torrential downpours. 
Regarding flood hazard maps, this project introduced flood hazard maps developed by Japanese 

municipalities, demonstrated what information is necessary for hazard maps beyond just flood inundation 

areas, drafted a flood hazard map, consulted with SEN, the actual user, and created a flood hazard map 

incorporating the information needed in Paraguay. The resulting flood hazard map is shown in Fig. 3.3.7-
6. 

 

Fig. 3.3.7-6. Flood Hazard Map (Left: Norte Area, Right: Sur Area) 

 

In addition to SEN, the WG members were also briefed on the flood hazard maps created, and discussions 

were held regarding their utilization. Members, including SEN, expressed opinions on how they could be 
used, such as for planning and preparation in the event of a flood and for disseminating statistical 

information on damage. 

For the pilot project, the training conducted and the process of creating flood hazard maps by adding 
information to inundation areas were compiled and organized into a manual. This enables AEP staff and 

WG members who did not participate this time to learn about creating flood hazard maps, thereby enhancing 

staff capabilities. For details of the manual, refer to Annex 4.  

Following the implementation of this pilot project, UNA students who newly learned flood inundation 
analysis through the online training lecture materials and videos were able to create flood hazard maps for 

other regions using this manual, thereby expanding the pilot project.  

 

 
Fig. 3.3.7-7. Manual and Flood Hazard Map Dashboard 
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Activity 2-7. Publish results of pilot projects locally and internationally 

 

On February 19, 2025, during the third trip, a workshop was held in Paraguay to present the results of 

the pilot project. The workshop included explanations of project activities, the formation of working groups, 

discussions on identifying issues and utilizing satellite data, and the pilot project design. The project 
presented what they learned through online training and introduced the flood hazard maps they created. 

Coinciding with the workshop, the first edition of the pilot project manual was released, and attendees 

were asked to provide feedback for review and improvement. This first edition manual reproduces the 
content learned in the online training and is organized to enable flood inundation simulations using iRIC. 

The official final edition was released at the final JCC meeting. Additionally, AEP plans to continue 

reviewing and improving it as necessary. Furthermore, AEP published the results of this pilot project in the 
Atlas released annually by GEOLab.  

For the flood hazard maps created in the pilot project, AEP developed a web-based dashboard (Fig. 3.3.7-

7.) that can be accessed and viewed freely on computers and smartphones. This dashboard was made 

publicly accessible via a QR code during the final JCC meeting. 
 

Fig. 3.3.7-8. Photo of Disaster Prevention in the Workshop 

 

3.3.8. Activities Related to Output 3 

Activity 3-1. Establish a working group (WG) within AEP and related institutions to identify issues and 

implement pilot projects. 

 

In this project, a WG was officially established with nine core institutions, as indicated in blue in Table 

3.3.8-1. During the implementation period, the WG was further expanded with the participation of the PTI 
of ITAIPU Hydroelectric Power Plant and the Paraguayan Institute of Agricultural Technology (IPTA), 

reflecting growing interest and collaboration. 

 
Table 3.3.8-1. Candidate Institutions for the Agriculture and Livestock WG 

Institutions 

Paraguayan Space Agency（AEP） Ministry of Agriculture and Livestock（MAG） 

Vice-Ministry of Economy and Planning（MEF） National Plant, Seed Quality and Health Service

（SENAVE） 

National Institute of Rural and Land Development

（INDERT） 
National Institute of Statistics（INE） 

Ministry of Environment and Sustainable Development

（MADES） 
National Forestry Institute（INFONA） 

Director of Meteorology and Hydrology (DMH) National University of Asuncion（UNA） 

Catholic University（UCA）  

Note: The PTI of ITAIPU Hydroelectric Power Plant and the Paraguayan Institute of Agricultural 

Technology (IPTA) joined during the project period 
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The WG convened regularly throughout the project, holding a total of four meetings, including a 

preliminary session. Each meeting served as a platform for sharing information, discussing key issues, and 

making decisions related to the pilot project. The agendas and outcomes of these meetings are summarized 
in Table 3.3.8-2. 

 

Table 3.3.8-2. Summary of WG Meetings 

Meeting 
Date 

 (Local Time) 
Venue Summary Outcome 

Pre-WG Meeting March 6, 2024 Online  Approval of WG guidelines 
Formation of the WG 

 WG officially 
formed 

1st WG Meeting April 24, 2024 Hybrid (On-
site & Online) 

 Sharing of identified issues 
Presentation and approval of 
pilot project scope 

 Scope approved 

2nd WG Meeting July 4, 2024 Online  Explanation of methodology 
and data acquisition  

 Request for cooperation 

 Methodology 
approved 

3rd WG Meeting November 25, 2024 Online  Sharing of monitoring results  Feedback on 
results 

 
Prior to the official formation of the Working Group (WG), a series of interviews were conducted jointly 

with AEP during the initial visit to Paraguay. These interviews targeted the institutions listed as WG 

candidates in Table 3.3.8-1. and served as the foundation for a preparatory meeting held in March 2024. 
During this meeting, the project team provided an overview of the WG guidelines to the candidate 

institutions, which led to the formal establishment of the WG. Furthermore, as a result of AEP’s proactive 

outreach and coordination efforts, the PTI of ITAIPU Hydroelectric Power Plant and the Paraguayan 
Institute of Agricultural Technology (IPTA) also joined the WG, further strengthening its institutional base. 

 

Activity 3-2. Identification of Issues Where Space-Related Technologies Are Effective in the Agriculture and 

Livestock Sector.  

 

In the agriculture and livestock sector, several issues were identified where the application of space-

related technologies is considered effective. These include the lack of established methods for wide area 
monitoring of crop growth, difficulties in taking early action against climate change, the significant labor 

required to assess growth conditions, and the limited information of domestic statistics and forecasts related 

to crop types and yields. 

To clarify these issues, the project team conducted interviews with relevant institutions during the initial 
visit to Paraguay. Based on the information gathered, key themes such as satellite data utilization, 

institutional roles, and existing challenges were systematically organized (see Table 3.3.8-3). These 

discussions revealed strong expectations for the use of satellite image analysis. In addition, although AEP 
possesses experience in basic vegetation analysis, a major challenge identified was the lack of sufficient 

validation of analytical results through field-based surveys. This highlights the need for integrating remote 

sensing with ground-truthing to ensure the reliability and applicability of satellite-derived insights. 
 

Table 3.3.8-3. Summary of Interview Results from Ministries, Universities, and Institutions 

Related to the Agriculture and Livestock Sector 

Institution 

Expectations for Satellite Data 

Use in Agriculture and 

Livestock 

Potential Satellite Data 

Applications 
Challenges 

MAG 

Use satellite data to accurately 
assess agricultural damage for 
insurance compensation during 
disasters. Promote smart 

agriculture by integrating UAV 
and satellite data. Utilize data for 
climate-resilient agriculture to 
enhance food security.  

 Real-time monitoring of soil 
moisture 

 Creation of variable 
fertilization maps for 

targeted pesticide application 

 Collaboration with AEP is 
essential 

 Lack of personnel capable 
of integrating satellite and 

UAV data 
 Need for knowledge  
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Institution 

Expectations for Satellite Data 

Use in Agriculture and 

Livestock 

Potential Satellite Data 

Applications 
Challenges 

MEF 

Use satellite data for strategic 
regional planning 

 Sharing information on 
suitable cultivation areas 
based on climate change 

 Need for knowledge 
sharing wit 

SENAVE 

Ensure the quality and safety of 
agricultural products in Paraguay 

 Guarantee traceability of 
domestic agricultural 
products 

 Soil and water quality 
surveys 

 Limited development of 
field polygon data 

 Need for nationwide soil 
and water surveys using 
satellite data 

INDERT Organize spectral characteristics 
of crops cultivated in Paraguay in 

collaboration with SENAVE 

 Crop information surveys  Need to establish a satellite 
analysis department and 

train personnel 
 Need for knowledge 

sharing within WG 

INE Build a national geospatial 
information infrastructure 

 Updating statistical data 
using satellite data 

No major issues in providing 
statistical information 

MADES Detect illegal logging and illicit 
crop cultivation in protected areas 

 Early detection of 
deforestation 

 Detection of illegal crop 
cultivation 

 Need for collaboration with 
GEOlab 

INFONA Monitor land use changes and 
interested in earlier detection 

 Early detection and reporting 
of land use changes 

 Need for collaboration with 
MADES and other 
agriculture-related 
institutions 

DMH —  Provide meteorological 

information to warn of crop 
failure and disaster damage 
due to abnormal weather 

 Need for knowledge 

sharing within WG 

UNA Conduct research on smart 
agriculture integrating UAV data 

 Application of satellite data 
to smart agriculture 

 Need for knowledge 
sharing within WG 

UCA Conduct research on 

meteorology, land use changes, 
and development of numerical 
analysis models 

 Early detection of land use 

changes 
 Development and sharing of 

numerical analysis 
algorithms using satellite 
data 

 Need for knowledge 

sharing within WG 

 

Building on the strong expectations for satellite image analysis identified through interviews with 
ministries, universities, and institutions in the agriculture and livestock sector, additional interviews were 

conducted during the second visit, focusing on the most relevant stakeholders (see Table 3.3.8-4.). These 

follow-up discussions confirmed that wide-range monitoring is a critical theme, contributing to both labor 
reduction and improved risk management. Furthermore, it was recognized that with the development of 

standardized manuals and procedures, the broader deployment of such technologies is not only feasible but 

also scalable. 

 
Table 3.3.8-4. Results of Additional Interviews 

Institution Issues and Expectations 

MAG The main targets are small- and medium-scale farmers. Monitoring crop health, soil moisture, 
and yield prediction throughout the growing season is considered important. While satellite 
images such as Landsat and MODIS are already in use, there is interest in utilizing higher-
resolution imagery. 

SENAVE With field offices nationwide, staff conduct on-site inspections about once a month to monitor 
pests and diseases. Farmers report yields, and the data is managed via a portal, but currently 
there is no data sharing with other ministries. They expressed interest in future collaboration. 

INDERT Conducts field surveys to understand farming conditions for land registry management and is 
interested in reducing labor through satellite data utilization. 

 
The results of the additional interviews indicate that space technologies are effective tools for addressing 

practical challenges in the agriculture and livestock sector and suggest concrete directions for future 
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technological implementation.  

 

Activity 3-3. Defining the Scope for Applying Space-Related Technologies and Designing Experimental 

Initiative 

 

Drawing on the issues identified in Activity 3-2 —namely, the lack of established methods for wide-area 

monitoring of crop growth, challenges in early response to climate change, the labor-intensive nature of 
growth assessment, and limitations in the accuracy of domestic statistics and forecasts— a pilot project was 

designed with a focus on developing a method for wide-area monitoring of soybean growth. This scope 

was selected for its practical relevance to reducing labor costs and enhancing risk management in 
agricultural operations. 

Among the identified challenges, the need for large-scale crop monitoring emerged as a particularly 

critical theme. Given the significance of soybean production in Paraguay, soybeans were selected as the 

target crop. The proposed scope directly addresses operational needs and was regarded as highly practical 
by participating institutions. In addition, this initiative contributes to the collection of fundamental data 

necessary for analyzing planted area, which support the improvement of domestic agricultural statistics. 

The scope was presented and formally approved during the first WG meeting held in person in April 2024.  
In response to previously noted technical challenges—particularly the need for field validation—the 

project design also incorporated elements aimed at strengthening the capacity to interpret analytical results. 

Details of the pilot project design are provided in Table 3.3.8-5. 
 

Table 3.3.8-5. Pilot Project Design Details 
Item Description Remarks 

Objective Verification of a wide-area monitoring 

method for soybean growth using satellite 
imagery 

— 

Data Used  Satellite imagery (Sentinel-2, PlanetScope, 
GRUS) 

 Meteorological data 

Satellite data procurement is 
described in Activity 3-4. 
Meteorological data provided by 
DMH. 

Target Area Collaborative fields in Caaguazú region 

managed by SENAVE (see Fig. 3.3.8-1.) 

Fields were selected based on 

interviews with MAG and 
SENAVE, considering criteria such 
as: minimum size of 30m × 30m, 
feasibility of measuring plant 
height, and accessibility for day 
trips from Asunción. 

Period ① September 2024 – February 2025 

② February 2024 – July 2024 

① Pilot project implementation 

period 

② Post-operational phase 

Methodology  Growth Analysis:  NDVI and time-series analysis will be used 
to monitor crop growth and generate growth 
maps. Monthly field surveys will be 
conducted to link satellite data with ground 
observations. 

— 

Field Surveys:  Monthly surveys during the pilot period to 
measure soybean growth stage, plant height, 
and pod count. 

— 

Monitoring Method 

Validation & Data 

Accumulation:  

NDVI time-series analysis of soybean fields 
over the past two cropping seasons and the 
post-operational phase to assess differences 
in growth patterns between rainy and dry 
seasons. 

In addition to data validation, 
multi-temporal image analysis will 
be used to accumulate insights, as 
growth speed is expected to vary 
between seasons. 

Crop Classification. Using phenological data collected through 
growth analysis, methods for crop 
classification will be explored and prototype 
classification maps will be developed. 

— 
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Implementation Structure Led by AEP, with data sharing and joint 
implementation by WG members 

Field survey support by SENAVE; 
meteorological data provided by 
DMH 

Outputs Growth maps, analysis manuals — 

 

In promoting the use of space-related technologies in the agriculture and livestock sector, it is essential 

not only to establish analytical methods for specific issues but also to pursue broader utilization through 
continuous data accumulation. From this perspective, the project included an attempt during the post-

operational phase to develop procedures for creating crop classification maps based on the information 

gathered through growth monitoring. 
This initiative was decided in consultation with AEP, based on feedback received from MAG during the 

third visit, where they expressed interest in using satellite data to support national agricultural statistics 

through improved understanding of cropping conditions.  
 

 
Fig. 3.3.8-1. Location Map and Overview of the Target Area 

 

Activity 3-4. Development of a Procurement Plan for Satellite Data and Data Processing/Collection 

Equipment (Hardware and Software) 

 
To support continued utilization, a satellite data procurement plan was developed. Based on discussions 

with AEP, it was determined that procurement of related equipment (hardware and software) was not 

necessary for this activity, and therefore no procurements were planned. 

To ensure sustainable operations, the project adopted a policy of leveraging freely available satellite data 
wherever possible. However, through discussions with AEP, it was mutually recognized that acquiring high 

temporal resolution imagery is essential for effective monitoring. Based on this shared understanding, an 

agreement was reached to procure satellite imagery that would contribute to long-term knowledge 
accumulation. 

Accordingly, a procurement plan was formulated in alignment with both the analytical timeline and the 

crop growth calendar. The specifications and procurement details of the selected imagery are summarized 
in Table 3.3.8-6. 
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Table 3.3.8-6. Satellite Imagery Procurement Plan and Specifications 

Item 
Specification 

PlanetScope GRUS 

Operating Agency Planet Labs (USA) Axelspace (Japan) 

Resolution (GSD) Approx. 3.7 m Panchromatic: 2.5 m 
Multispectral: 5.0 m 

Imaging 
Frequency 

Daily Approx. once every two days (mid-latitude 
regions) 

Procurement 

Period 

Pilot project period, two previous 

cropping seasons for analysis, and post-
operational phase 

Pilot project period 

Procurement 
Policy 

Scenes will be flexibly added or modified as needed, based on the crop calendar and 
analysis timeline 

  

 

Activity 3-5. Capacity Building on Satellite Data Analysis and Utilization for Enhancing Agricultural 

Productivity and Quality  

 

Capacity building in satellite data analysis and utilization for the agriculture and livestock sector was 

carried out in a phased approach, progressing from conceptual understanding to the development of 

practical skills. 

In the initial phase, participants visited relevant institutions in Japan as part of a training program 
designed to build foundational knowledge of satellite data applications. The institutions visited are listed in 

Activity 1. 

Subsequent field-based training sessions were held in both Japan and Paraguay to promote hands-on 
experience in data collection and analysis. These sessions aimed to strengthen participants’ ability to 

interpret satellite data in relation to actual field conditions. Specifically, prior to field surveys, NDVI maps 

were used to predict vegetation status in the target areas, and participants were guided through a process of 
comparing satellite-derived data with on-site observations. This approach helped participants understand 

how satellite data contributes to situational awareness and supports improved analytical accuracy. 

For growth monitoring analysis, instructional materials were provided, including procedures for 

generating automated growth maps using ArcGIS. Beyond tool usage, the training emphasized 
understanding the underlying concepts and workflows, enabling participants to apply these skills in their 

professional activities. 

During the post-operational phase, online training sessions were conducted to support the continued use 
of satellite data in the field. These sessions focused on applying insights gained from previous training and 

fieldwork. Topics included: 

 Basic techniques for creating crop classification maps using data accumulated through the pilot 
project, and 

 Fundamentals of satellite-based soil moisture analysis, in response to MAG’s expressed interest in 

this area. 

The training was delivered in four sessions using Google Earth Engine (GEE), with screen sharing and 
interactive Q&A to enhance participant engagement and understanding. Details of the training content and 

outcomes are presented in Table 3.3.8-7. A total of 24 participants took part in the training: 11 from AEP, 9 

from MAG, and 4 from SENAVE.  
 

Table 3.3.8-7. Overview of Online Training Sessions in the Agriculture and Livestock Sector 
No. Date (Local Time) Training Content Outcomes 

1 July 15, 2025  Overview of satellite imagery 

 Introduction to Google Earth Engine (GEE) 
 Interpretation of growth monitoring results from the pilot project 
 Importance of phenology in crop mapping 
 Basic techniques for crop mapping 

 Hands-on Preparation ①: NDVI time-series extraction (GEE) 

 Hands-on Preparation ②: Extraction of cultivated areas (GEE) 

 NDVI time-series 

data 
 Map of cultivated 

areas (unclassified) 
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2 July 18, 2025  Review of supervised learning methods for crop classification 

 Hands-on ①: Feature extraction for crops (GEE) 

 Hands-on ②: Creation of training data (GEE) 

 Hands-on ③: Random forest model construction and accuracy 
assessment (GEE) 

 Hands-on ④: Prediction of crop classification map (GEE) 

 Random forest 
classification model 
and accuracy 
evaluation 

 Crop classification 
map 

3 July 29, 2025  Case studies of agriculture-related projects led by NASA and 
JAXA 

 Technical fundamentals of soil moisture measurement (SMAP 
satellite) 

 Hands-on: Acquisition of soil moisture data (GEE) 

 Soil moisture map 

4 July 30, 2025  Exercise: Analysis of soil moisture data and crop classification 
maps 

 Group discussion among participants 

 Overlay map 
combining crop 
classification results 
and soil moisture 
data 

 

Activity 3-6. Implementation of the Pilot Project Utilizing Existing Agreements with the WG, Academia, 

and Governmental/Non-Governmental Organizations 

 

By leveraging existing agreements, the pilot project and subsequent post-operational activities were 

successfully implemented, yielding multiple outcomes through satellite-based monitoring and field surveys. 
To support the pilot project, essential data for analysis and validation were first organized. Agricultural 

management information—including cropping conditions and agricultural management records—was 

collected with the cooperation of SENAVE, which maintains an agreement with AEP. Satellite imagery was 
procured flexibly in accordance with the established procurement plan, tailored to the required timing and 

geographic coverage. 

Field polygon data were generated by AEP using the acquired imagery and served as foundational spatial 
datasets for identifying target plots for analysis. Meteorological data were obtained through collaboration 

with DMH, a participating WG institution, and were used to analyze factors influencing crop growth and 

to cross-reference with satellite observations. 

This comprehensive data preparation process helped establish a robust framework that enhanced 
analytical accuracy and ensured the reliability of validation efforts.  

 

 
Fig. 3.3.8-2. Example of Growth Maps Created by AEP 

（Left: PlanetScope; Center: GRUS; and Right: Sentinel-2） 

 

Satellite-based NDVI analysis was conducted to visualize the growth status of soybeans, resulting in the 
creation of growth maps. A selection of these maps is shown in Fig. 3.3.8-2. 

In parallel with the time-series analysis of satellite imagery, AEP—excluding training activities—

conducted five field surveys in collaboration with SENAVE on the following dates: October 7, November 

4, and December 9, 2024; January 17 and February 13, 2025. These surveys focused on areas identified as 
underperforming in the satellite analysis, where factors such as poor drainage were confirmed. In addition, 

field-level data on crop growth stages were collected and compiled as baseline information. Scenes from 

the field surveys are shown in Fig. 3.3.8-3.  
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Fig. 3.3.8-3. Scenes from Field Surveys 

 

An analysis using historical satellite data was conducted to assess the impact of seasonal and temperature 
variations on crop growth, contributing to the accumulation of technical insights. During the post-

operational phase, the same fields were used to validate the monitoring methodology, confirming both the 

reproducibility and practical applicability of the analytical approach. 
In the online training sessions during the post-operational phase, participants carried out a trial to 

generate crop classification maps for surrounding areas using phenological data on soybeans—such as peak 

NDVI dates—accumulated during the project. A prototype of the resulting crop classification map is 

presented in Fig. 3.3.8-4. 
Although limited ground-truth data prevented full validation, the training successfully introduced core 

analytical techniques and workflows for satellite image interpretation. This initiative laid a technical 

foundation for future applications and provided participants with a valuable opportunity to deepen their 
understanding of satellite data utilization. The effort also aimed to enhance future implementation potential, 

contingent on the development of a more robust local data collection system. 

 

 
Fig. 3.3.8-4. Prototype Crop Classification Map Predicted Using Google Earth Engine (GEE) 

 

The methods and procedures developed through these activities were compiled into a manual. An 

overview of the manual is shown in Fig. 3.3.8-5., with full details provided in Annex 5.  
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Fig. 3.3.8-5. Overview of the Satellite Data Utilization Manual for the Agriculture and Livestock 

Sector 

 

Activity 3-7. Dissemination of Pilot Project Results at Local and International Levels 

 
The results of the pilot project were shared with relevant institutions through a local workshop and the 

publication of a technical manual. 

On February 19, 2025, a results-sharing workshop was held locally for stakeholders and technical experts. 

The workshop presented key activities and outcomes of the pilot project, including the formation of WG, 
satellite data analysis methodologies, and deliverables such as growth maps and the satellite data utilization 

manual. Future directions for the application of satellite technologies in agriculture were also discussed 

(see Fig. 3.3.8-6.). 
The workshop generated strong interest in the use of high-resolution satellite imagery, with participants 

noting that such technologies are “highly useful for local agricultural management. 

 

 
Fig. 3.3.8-6. Scenes from the Workshop 
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Chapter 4. Results of the Project  

 

4.1. Results of Outputs 

4.1.1. Results of Output 1 

 

The results of Output 1 are summarized by activities in Table 4.1.1-1. 
  

Table 4.1.1-1. Results of Output 1 
Activity Activity details Results 

Activity 1-1 Evaluate AEP's existing satellite data analysis methods 
and tools 

Achieved 

After understanding of Paraguayan capabilities in 

small satellite developments and satellite data 
utilizations, JICA Consultant Team and AEP Team 
evaluated the status and abilities of small satellite 
developments and satellite data utilizations in AEP. 

Activity 1-2 Develop strategy for their enhancement based on an 
evaluation of satellite development facilities available 
at AEP's SPACELab 

Achieved 

Through the interview survey, JICA Consultant Team 
and AEP Team explained the importance of field 
surveys to deepen knowledge and consideration of the 

satellite data analysis results, and they conducted field 
survey before Pilot Projects and demonstrated 
importance.  
A policy (strengthening plan) for enhancing space 
business cooperation between Japan and Paraguay was 
formulated. Through discussions with AEP, a policy 
for strengthening future operations was compiled.  

Activity 1-3 Conduct six-month hands-on training, including 

testing of the GuaraniSat-2 Engineering Model (EM), 
at Kyutech from October 2024 to May 2025 

Achieved 

By participating in BIRDS-RPM (a small satellite 
development program run by Kyutech in collaboration 
with Rwanda, Paraguay, and the Maldives), the 
attendee was able to deepen their knowledge of the 
basic technologies involved in small satellite 
development and operation, as well as the importance 
of international collaboration in space development. 
Furthermore, by the test of GuaraniSat-2 EM, AEP 

Team was able to not only acquire the skills required 
for operating a test environment but also progress one 
stage in the development of GuaraniSat-2, which AEP 
develops independently. AEP began to develop 
GuaraniSat-2 FM, aiming for the launch in October 
2026. 

Activity 1-4 Conduct training on processing and application of 
satellite data and other data 

Achieved 

By learning about specific examples of satellite data 

utilizations in disaster managements and agriculture 
by Japanese ministries and local governments, AEP 
Team was able to deepen their knowledge of space 
systems and satellite data utilizations as the national 
institution. Through lectures at Gifu University and 
Hokkaido University, AEP Team was able to improve 
their satellite data analysis skills. In particular, the 
flood simulation analysis technologies implemented at 

Gifu University were applied into creating flood 
hazard maps and used as basic data for cross-
ministerial studies of countermeasures in Paraguay. 

Activity 1-5 Collaborate with AEP and Japanese government 
organizations, universities, and private companies 

Achieved 
Discussions and workshops (business networking) 
were held with Japanese government agencies, 
universities, and private companies. It was expected 
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space cooperation between Japan and Paraguay 
through industry, academia, and government 
promoted, leading to the creation of new space 
businesses. In particular, the business networking held 
in September 2025 led to the start of planning and 
discussions for the development of GuaraniSat-3 
among 3 parties: a Japanese company, a Paraguayan 

company and AEP. 

 

4.1.2. Results of Output 2 

 

 The results of Output 2 are summarized by activities in in Table 4.1.2-1. 
 

Table 4.1.2-1. Results of Output 2 
Activity Activity details Results 

Activity 2-1 

Establish working groups within AEP and related 
agencies to identify challenges and implement pilot 

projects. 

Achieved 

The Working Group was formed in April 2024, and a 

total of 4 times WG meetings (including preliminary 
discussions) were held, the working group's setting 
can be considered achieved. 

Activity 2-2 

Identify challenges in disaster prevention where 
space-related technologies can be effectively 
applied. 

Achieved 

The current status of disaster prevention agencies, the 
application and role of space-related technologies, 
and associated issues were systematically reviewed. 
As a result, deficiencies in the satellite data utilization 

standard operation procedure during the emergency 
response phase of disaster management for flood 
disasters and inadequacies in flood hazard maps 
during the preparatory phase were identified as key 
issues. This achievement can be considered 
accomplished. 

Activity 2-3 

Determine the scope for applying space-related 

technologies to these challenges and design 
experimental initiatives. 

Achieved 

As the scope for applying space technology, it was 
decided to create flood hazard maps for use in the 
preparatory phase of flood disaster response. The 
implementation flow and schedule for creating the 
flood hazard maps were successfully established, 
thereby achieving this objective. 

Activity 2-4 

Develop plans for purchasing satellite data and data 
processing/collection equipment (hardware and 

software). 

Achieved 

The activities can be considered successful, as the 

data required for creating flood hazard maps was 
identified and collected from WG members. 

Activity 2-5 

Conduct capacity building on satellite data analysis 
and usage methods that contribute to disaster risk 
prevention and mitigation. 

Achieved 

Through Japan-based training and online training, the 
participants acquired the fundamental knowledge 
necessary for creating flood hazard maps and learned 
how to utilize flood inundation analysis software. 

Furthermore, the online training sessions were 
recorded on video, and together with the lecture 
materials, were made publicly available; manuals 
were also developed, making the outputs usable for 
future human resource development. 

Activity 2-6 

Implement pilot projects utilizing existing 
agreements with WGs, academia, and other 
governmental and non-governmental organizations. 

Achieved 

Using flood inundation analysis software, the flood 
inundation simulation was conducted to calculate the 

inundation areas. Furthermore, based on the 
calculated inundation areas, a draft flood hazard map 
was created. Through discussions with SEN, the 
necessary information for Paraguay was inputted, and 
the creation of Paraguay's flood hazard map can be 
considered an achievement. 
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Activity 2-7 

Publish the results of pilot projects locally and 
internationally. 

Achieved 

This was achieved by holding workshops and 
publicly releasing flood hazard maps and manuals 
locally. 

 

4.1.3. Results of Output 3 

 

 The results of Output 3 are summarized by activities in Table 4.1.3-1. 

 

Table 4.1.3-1. Results of Output 3 
Activity Activity details Results 

Activity 3-1 Establish a WG at AEP and related institutions to 
identify issues and implement the pilot project 

Achieved 

The WG was formed in April 2024, and through a 
total of four WG meetings (including preliminary 
consultations), a coordination framework was 
established among relevant institutions. 

Activity 3-2 Identify issues in the agriculture and livestock sector 
where space-related technologies can be effectively 
applied 

Achieved 

The current situation and challenges of relevant 
institutions were reviewed, and potential 
applications of space technologies, and key issues 
were successfully identified. 

Activity 3-3 Define the scope of applying space-related 
technologies to the identified issues and design 
experimental approaches 

Achieved 

Based on the issues identified in Activity 3-2—such 
as the lack of wide-area monitoring methods, 

difficulty in early response to climate change, 
labor-intensive growth assessment, and limitations 
in statistical accuracy—the pilot project was 
designed with a focus on establishing a method for 
as wide-area monitoring of soybean growth. 

Activity 3-4 Develop a procurement plan for satellite data and 
equipment (hardware and software) for data 

processing and collection 

Achieved 

Through information sharing with WG members, 

the timing for satellite image procurement was 
determined, and a procurement plan was developed 
accordingly. 

Activity 3-5 Conduct capacity building on satellite data analysis 
and utilization methods to improve productivity and 
quality in agriculture and livestock 

Achieved 

Through training on satellite data analysis, 
participants acquired foundational skills in field 
surveys, automated analysis, and crop 
classification. As a result, AEP became capable of 

independently creating and applying growth maps. 
Activity 3-6 Implement the pilot project by leveraging existing 

agreements with the WG, academia, and other 
governmental and non-governmental organizations 

Achieved 

In collaboration with WG members, a soybean 
growth map linked to field survey results was 
created, and a prototype crop classification map 
was developed using the collected data. 

Activity 3-7 Disseminate the results of the pilot project locally and 

internationally 

Achieved 

A workshop was held locally to present the growth 
map and manual. The methods used in the project 
were shared both within and outside the WG in a 
format applicable to other regions. 

 

4.2. Issues and Ingenuities  

 

Geographical constraints, time differences in 12-hour, and long-trip-intervals, about 10-month between 

the 2nd and the 3rd Trips were huge issues for operating the Project between Japan and Paraguay. 4.2.1 to 
4.2.3 show issues, ingenuities and precepts which JICA Consultant Team and AEP Team faced for the 

operations of the Project.  
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4.2.1. Issues and Solutions in Output 1 

 
Table 4.2.1-1. shows the challenges faced in implementing the activities for Output 1, as well as the 

solutions. 

 

Table 4.2.1-1. Challenges and Solutions in implementing activities for Output 1 

Activity Challenges and Solutions 

Activity 1-1 • In order to confirm the status of AEP's existing facilities and satellite data analysis methods and tools, 
interview survey was conducted to not only with AEP but also with user ministries and agencies. 
multifaceted assessments of the status of space systems and satellite data utilization in Paraguay was 
conducted. 

Activity 1-2 • By conducting specific interviews about AEP's organizational structure and outlook, which are 
important in formulating medium- to long-term plans, the awareness of formulating plans with an eye 
to the future were shared among the Project Team. 

Activity 1-3 • Enhancement of capacities for launching the Paraguayan flight models and continuing small satellite 
developments by AEP independently were required, KCCP for Upstream was considered and prepared 
for 6-month program as the 1st Batch and 2-month as the 2nd including the engineering model test 
which was developed by AEP for raising the level of satellite developments and operation capacities.  

• 2nd Batch of KCCP was a highly challenging program, because its purpose was to complete the 
development of the GaraniSat-2 Engineering Model and conduct testing at Kyutech. Multiple online 
preparation meetings were held to ensure smooth implementation of the training.  

Activity 1-4 • AEP requested that as many engineers as possible participate; however, due to the initially assumed 
upper limit of the project budget, it was necessary to adjust the number of participants within this 
limit. For the agriculture and livestock field study in particular, the amount of on-site verification 
work that could be performed was limited depending on the time of visit to Japan, so we reached an 
agreement with AEP in advance on the content of the field study. Regarding the number of participants 
in the training, we reduced the initial two visits to Japan to one, allowing as many analysis engineers 

as possible to come to Japan within budget.  

Activity 1-5 • Rather than a one-sided introduction from our Japanese organization, the Paraguayan side also 
presented general information, current efforts in agriculture and livestock farming and disaster 
prevention, as well as the challenges facing both themes and expectations for satellite use, leading to 
effective discussions aimed at continuing cooperation between the two sides. 

 

4.2.2. Issues and Solutions in Output 2 

 

Table 4.2.2-1. shows the challenges faced in implementing the activities for Output 2, as well as the 
solutions. 

 

Table 4.2.2-1. Challenges and Solutions in implementing activities for Output 2 

Activity Challenges and Solutions 

Activity 2-1 • In the disaster prevention field, floods and forest fires are identified as disasters. Consequently, 
depending on the disaster type, some organizations may not qualify as WG member institutions. 
Therefore, guidelines for establishing the WG were created to ensure alignment on the content to be 
discussed within the WG, as well as on activity plans and outcomes. Furthermore, regarding the types 
of disasters to be covered, broad input was sought during WG meetings to ensure the focus would be 
on disasters of high interest. 

• After the WG was formed, there was a prolonged period without travel for on-site pilot project support 
or workshop organization, making it difficult to hold face-to-face WG meetings. This challenge was 
addressed by conducting WG meetings online during periods when the JICA consultant team was 
absent. 

Activity 2-2 • None 
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Activity 2-3 • When defining the scope of the pilot project, it was necessary to encourage active involvement from 
the WG members in the disaster prevention field. Therefore, discussions during WG meetings were 
handled by AEP, allowing members to debate in their native languages and fostering the generation 
of ideas from WG members. 

Activity 2-4 • The data required for creating flood hazard maps encompasses not only satellite data but also various 
types of data. Furthermore, to ensure the flood hazard maps accurately reflect local conditions in 
Paraguay, locally measured data is essential. Since AEP's independent data collection efforts have 
limitations, explanations of the data to be used were provided during WG meetings, and efforts were 
made to collect data through WG members. Additionally, collecting data from WG members 

strengthened collaboration between AEP and related organizations. 

Activity 2-5 • Due to the 12-hour time difference between Japan and Paraguay, training sessions were conducted 
during the morning hours in Japan and the evening hours in Paraguay, lasting approximately 1 to 2 

hours per day. 

• As data processing by iRIC requires a considerable amount of time and might not be completed within 
the training session, data simplification was performed. Additionally, computational processing for 
each workflow step was conducted in advance, so that the processing results could be presented during 
the training sessions. 

• To allow for reviewing training or learning missed sessions later, online lectures were recorded as 
videos and made available on a shared platform along with the lecture materials. This also enabled 
training for new members. 

Activity 2-6 • To incorporate flood inundation simulation results into flood hazard maps, it was necessary to input 
information required for on‑site application in Paraguay. Therefore, while referring to examples from 
Japan, the information needed for Paraguay was formulated through discussions with SEN, thereby 
deepening mutual understanding. Additionally, to facilitate these discussions, a draft flood hazard map 
was prepared for discussion purposes. 

Activity 2-7 • At the workshop, the implementation details of the pilot project were shared, and by widely publishing 
and sharing the flood hazard map creation manual, efforts were made to enable the collection of broad 

feedback for improvement. 

 

4.2.3. Issues and Solutions in Output 3 

 

Table 4.2.3-1. shows the challenges faced in implementing the activities for Output 3, as well as the 

solutions. 
 

Table 4.2.3-1. Challenges and Solutions in implementing activities for Output 3 

Activity Challenges and Solutions 

Activity 3-1 • Some WG contact points were often in senior management positions, which made scheduling 
meetings time-consuming. In particular, although MAG showed strong interest in the project, their 
representative frequently traveled for work, making it difficult to arrange in-depth discussions. To 
address this, technical-level participation was encouraged to facilitate more practical communication. 

Activity 3-2 • Among WG members, MAG and SENAVE were one of the primary user ministries in the agriculture 
and livestock sector. In line with AEP’s intention to maintain balanced engagement, efforts were made 
to strengthen relationships with both institutions through close consultations and needs assessments. 
These identified needs were then used to enhance the content of the training in Activity 3-5. 

Activity 3-3 • Some tasks, such as acquiring meteorological data, were on the project’s critical path and posed 
potential risks to progress. Since WG cooperation was essential for data acquisition, members were 
asked to actively share information to prevent delays. 

Activity 3-4 • In agriculture, crop monitoring is highly sensitive to weather and farming activities, making the timing 
of satellite image acquisition critical. Therefore, the image procurement plan was kept flexible and 
adjusted based on local conditions. To strengthen field coordination, SENAVE was engaged to support 
communication with farmers. 
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Activity 3-5 • This was the first WG focused on satellite utilization in agriculture. Despite the presence of satellite-
related departments and personnel in each ministry, there was limited shared understanding of roles 
and collaboration. To address this, online training introduced international examples such as JASMAI 
(by JAXA and MAFF) and NASA Harvest, highlighting the potential for sustainable frameworks in 
satellite data use. 

• There were challenges in coordinating with departments outside the one to which MAG’s contact 
person belonged. To promote the continued operation of the WG, AEP actively reached out and 
encouraged participation from technical staff in other departments during online training, fostering 
broader organizational understanding and dissemination of satellite technologies. 

Activity 3-6 • Due to the lack of travel during the pilot project and time zone differences, it was difficult to monitor 
analysis progress in real time. Monthly meetings and email communication were used to maintain 
regular updates and prevent delays. Given the large volume of satellite imagery, a tool for automated 
crop classification map generation was proposed, and its workflow was shared with AEP to improve 
efficiency. 

• The limited availability of ground data posed challenges to the accuracy of crop classification maps. 
This issue was addressed by explaining the need for continued discussion and collaboration within 

the WG to improve data quality. 

Activity 3-7 • Project results were presented at a workshop, where dialogue with participants helped demonstrate 
the usefulness and applicability of the technology. The manual developed as part of the project was 
made publicly accessible online. 

 
 

4.3. Evaluation Results based on 6 Evaluation Criteria of DAC 

 
The results of this project were evaluated by JICA Consultant Team and AEP members based on the 

Organization for Economic Co-operation and Development/Development Assistance Committee (OECD-

DAC)'s six criteria for evaluating ODA, as follows: 

 
◼ Relevance 

The Project demonstrated the effectiveness of satellite data utilization in disaster management and 

agriculture, high-priority sectors for solving social issues, and also building up technologies for developing 
socioeconomics through small satellite developments in preparation for the future utilizations of data 

acquired by Paraguay's own satellites. Those activities were appropriate as in line with Paraguay's National 

Development Plan 2030, which aims to improve capacity in the space sector as a whole, as well as social, 
economic, scientific, and technological capabilities, by strengthening the ability to utilize space-related 

technologies and promoting decision-making based on geospatial information. 

 

◼ Coherence 
The Project was carried out as part of Japan's Country Assistance Policy for Paraguay (June 2021), 

Priority Area 1: Sustainable Economic Development, and Development Objective 1-1: "Environmental 

Development for Major Agriculture-livestock Products." In response to the significant impact of climate 
change on agriculture-livestock industry in Paraguay, the pillar of the country's socioeconomics due to 

natural disasters such as heatwaves, floods, droughts, and forest fires, this project expands the use of 

satellite technology to promote efforts to mitigate and mitigate the impacts of climate change in agriculture-

livestock productions and disaster managements. The Project was expected to contribute to SDGs Goal 2 
(Zero Hunger), Goal 11 (Sustainable Cities and Communities), and Goal 13 (Climate Action). Furthermore, 

during former Prime Minister Kishida's visit to Paraguay in May 2024, the leaders of both countries 

announced the Japan-Paraguay Space Cooperation Program, a Japanese industry-academia-government 
collaboration aimed at utilizing Japan's space technology and industry to address agricultural production 

challenges through the use of satellite data. 

 
◼ Effectiveness 

The Project Purpose was set as “The ability to utilize space-related technologies in Paraguay is 

strengthened and geospatially informed decision-making is promoted”. Effectiveness of the Results were 

shown by following Indicators of the Project Purpose.  
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Indicator 1: Number of interagency projects in which AEP was involved 

Four Projects including Pilot Projects conducted through the Project were operated. Two more Projects 
with SENAVE for monitoring tomato fields and with INE and other institutions for developing Data 

Infrastructure were begun derived from the Project. 

 

Indicator 2: Number of value-added satellite data products in and beside pilot projects by GEOLab, AEP 
Three value-added satellite data products were released in Pilot Project. Flood Hazard Maps and Hazard 

Map Creation Method were released and utilized as a basic data for discussions about disaster managements. 

Crop Monitoring Method by satellite data analysis and field survey was established, and wide area 
monitoring for agricultural productions became possible. One value-added satellite data product as an 

application for monitoring tomato field was released beside the Pilot Project. 

 

Indicator 3: Number of Paraguayan staff have training programs in Japan and Paraguay 
Total 10 trainees had training programs on upstream and downstream of space technologies in Japan 

between August 2024 and May 2025. By participating in BIRDS-RPM (a small satellite development 

program run by Kyutech in collaboration with Rwanda, Paraguay, and the Maldives), the attendee was able 
to deepen their knowledge of the basic technologies involved in small satellite development and operation, 

as well as the importance of international collaboration in space development. Furthermore, by the test of 

GuaraniSat-2 EM, AEP Team was able to not only acquire the skills required for operating a test 
environment but also progress one stage in the development of GuaraniSat-2, which AEP develops 

independently. AEP began to develop GuaraniSat-2 FM, aiming for the launch in October 2026. By learning 

about specific examples of satellite data utilizations in disaster managements and agriculture by Japanese 

ministries and local governments, AEP Team was able to deepen their knowledge of space systems and 
satellite data utilizations as the national institution. Through lectures at Gifu University and Hokkaido 

University, AEP Team was able to improve their satellite data analysis skills. In particular, the flood 

simulation analysis technologies implemented at Gifu University were applied into creating flood hazard 
maps and used as basic data for cross-ministerial studies of countermeasures in Paraguay. 

 

◼ Impact 
As impacts on social systems: the overall goal of the project is to "improve Paraguay's overall space 

capabilities and strengthen its social, economic, scientific, and technological capabilities." By strengthening 

its own small satellite development capabilities, Paraguay has become a hub for small satellite development 

in Latin America. As a result, Paraguay is expected to be able to lead the way in space technology 
development in the region. Furthermore, INE and related organizations have begun exploring the 

integration of social infrastructure data, including satellite data, at the national level. The Project has no 

impact on human rights, gender, or the environment. 
As impacts on people’s happiness: while regional flood hazard maps based on flood simulations were 

not available, the flood hazard maps developed through the pilot project and the results of the Working 

Group's activities would contribute to future flood prevention measures and local resident evacuation. The 

Working Group of agriculture-livestock through Pilot Project launched a new project with MAG, SENAVE, 
and related organizations, strengthening the use of satellite data in the agriculture-livestock sector.  

 

◼ Efficiency 
Huge time difference about 12-hour, long distance between Japan and Paraguay, JICA Consultant Team 

and AEP Team were difficult to have activities in Asunción often. Both JICA Consultant Team and AEP 

Team had communications frequently, and they input all items on schedule. Both JICA Consultant Team 
and AEP Team, moreover, utilized online systems for holding monthly meetings, other discussions and 

online training programs effectively even though considerations of the time lags between Japan and 

Paraguay. Table 4.3-1. shows the Outputs, their results and inputs from both Japanese and Paraguayan sides.  

 
 

Table 4.3-1. Outputs, Results and Inputs 
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Output Result  Inputs from Japan  Inputs from Paraguay 

Output 1: Human resources 
and infrastructure for AEP 
upstream and downstream 
will be strengthened. 

All KCCPs were 
conducted, and Space 
Strategic Plan was 
designed. 

• Experts 

• Preparations for KCCPs  

• Conductions of KCCPs  

• Preparations for Workshop 

• Conductions of Workshops 

• Staffing  

• Preparations for KCCPs  

• Attending KCCPs in Japan  

• Preparations for Workshop 

• Conductions of Workshops 

Output 2: AEP and related 
agencies implement pilot 

projects to improve capacity 
for analyzing disaster risk, 
and preventing and 
responding to natural 
disasters. 

WG discussed about 
issues and made 

floods hazard maps, 
created, revised and 
released Manual 

• Experts 

• Finding issues 

• Preparations for 
establishments of WG 

• Proposing satellite data 
analysis methods 

• Technical transfers 

• Publishments of Results  

• Staffing  

• Arrangements of relevant 
ministries/agencies 

• Preparations for 
establishments of WG 

• Establishments of WG 

• Operations of WG 

• Publishments of Results 

• Considerations and 
operations of derived projects  

Output 3: AEP and related 
agencies implement pilot 
projects to improve capacity 
for management of 
agriculture and livestock 
information related to 
productivity and quality of 
products. 

WG discussed about 
issues and conducted 
field survey for 
monitoring soybean 
growth, created, 
revised and released 
Manual  

• Experts 

• Finding issues 

• Preparations for 
establishments of WG 

• Proposing satellite data 
analysis methods 

• Technical transfers 

• Publishments of Results  

• Staffing  

• Arrangements of relevant 
ministries/agencies 

• Preparations for 
establishments of WG 

• Establishments of WG 

• Operations of WG 

• Publishments of Results 

• Considerations and 
operations of derived projects  

 
◼ Sustainability 

Policy and Institutional Aspects 

Through the Project, JICA Consultant Team and AEP Team established WGs for satellite data utilizations 
on disaster management and agriculture-livestock sectors. Project for tomato field monitoring with 

SENAVE and MAG was derived from Pilot Project. Also, the consideration about data infrastructure for 

integrating national level data was begun to be discussed among AEP, INE and other relevant agencies. 
AEP has established a framework that enables it to contribute to future socioeconomic developments 

through cooperation with relevant ministries and agencies.  

 

Organization and Structure 
Regarding the organizational structure, AEP would establish two technical departments: SPACELab 

which would have responsibilities to upstream activities (small satellite developments and operations); and 

GEOLab which would have responsibilities to downstream activities (satellite data utilizations). The ability 
to analyze satellite data obtained through the operation of developed small satellites and to provide solutions 

based on those analyses could serve as the foundation for sustainable space utilization, and remains both a 

future objective and an ongoing challenge.  
 

Technical 

Through the Project, the AEP team acquired the capacity to develop small satellites, appropriately 

analyze satellite data, and compile information—based on satellite data analysis and field survey results—
that contributes to addressing socioeconomic challenges, particularly in the agriculture‑livestock and 

disaster management sectors. As a result, the AEP team has become able to contribute to future economic 

development through cooperation with relevant ministries and agencies.   
 

Financial 

Approaching to MEF for raising the annual budget would be important due to AEP budgets was limited 

for conducting their space activities. cooperation with relevant stakeholders, especially academia/research 
institutions and private sectors could be also important. Arrangement of sustainable financial structure 

would lead to broaden the ranges of sustainable small satellite developments and operations and satellite 

data utilizations, and it would contribute to improvements of space technologies for the enhancements of 
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socioeconomics in Paraguay.  

 

Environmental and Social Aspects 
Techniques of small satellite developments and satellite data utilizations are available to be applied into 

ecosystem managements in Paraguay where has received impacts of droughts and flood caused by climate 

change. Space techniques would contribute to the sustainable developments from both socioeconomic 

development and environmental management aspects.  
 

Responding to Risks 

Satellite data analysis techniques with the main pillar to utilize open-free GIS software and satellite data 
were installed through the Project, the idea was designed to arrange the sustainable technical foundations 

with low operation fees.  

 

Operation and Maintenance 
AEP Team establishes and works new projects under the cooperation with WG members. AEP is the 

middle way to arrange the structure which enables to provide new satellite data applications contributing 

to socioeconomic issues by operations of sustainable WGs. 
 

4.4. Resultss for Indicators of Each Output  

 
Table 4.4-1., Table 4.4-2., and Table 4.4-3. shows the results for indicators of Output 1, 2, and 3, 

respectively.  

 

Table 4.4-1. Results for Indicators of Output 1 
# Indicator Results 

1-1 Number of trained persons 
considering gender balance 

Total 10 Trainees (7 males and 3 females) 
7 trainees (4 males and 3 females) attended KCCP on Satellite Data Utilization 
between August and September 2024; 1 trainee (1 male) attended KCCP on Small 
Satellite Development including as a developer at BIRDS-RPM Project (Satellite 
Development among Rwanda, Paraguay and Moldova) between October 2024 and 
March 2025; and 2 trainees (2 males) attended KCCP on Small Satellite Development 

(GuaraniSat-2 Engineering Model Testing) between April and May 2025. 

1-2 Number of seminars and 
workshops 

3 Times 
2 workshops were held for introductions of results of Pilot Projects and Space Business 
Networking on February 19, 2025, and September 12 respectively. Also, a workshop 
among Japanese space business sector, Rwanda Space Agency and AEP as a part of 
KCCP on Satellite Data Utilization at Tokyo on August 22, 2024. 

1-3 Satisfaction of seminars and 

workshops 

Satisfied 

AEP Team achieved and shared the abilities to develop and operate space technologies 
of upstream and downstream through workshops and seminars. They also developed 
new collaborations for enhancing space business with Japanese space companies. 
Attendees commented: new business creations were expected through accelerations of 
space system developments through the business level cooperation.  

 

 
Table 4.4-2. Results for Indicators of Output 2 

# Indicator Results 

2-1 Number of trained persons 
considering gender balance 

7 Trainees (4 males and 3 females) 
7 trainees (4 males and 3 females) attended KCCP on Satellite Data Utilization 
between August and September 2024; and total 38 trainees attended online training 
programs for monitoring hydrological analysis with open-free software, iRIC and RRI 
Model for analyzing satellite data between October 2024 and August2025. 

2-2 Number of seminars and 
workshops 

3 Times 
2 workshops were held for introductions of results of Pilot Projects and Space Business 

Networking on February 19, 2025, and September 12 respectively. Also, a workshop 
among Japanese space business sector, Rwanda Space Agency and AEP as a part of 
KCCP on Satellite Data Utilization at Tokyo on August 22, 2024. 

2-3 Satisfaction of seminars and Satisfied 
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workshops AEP Team achieved and shared their results of Pilot Projects on workshops. They also 
developed new projects and cooperation with relevant ministries and agencies by 
utilizing space technologies for contributing to solutions of socioeconomic issues in 
Paraguay. 

2-4 Number of PoC, Number of 
practical plans from 

activity, number of papers 
and reports related to 
activity 

PoC: 2  

• 1 of PoC: AEP Team applied their achieved methods to release flood hazard maps 
by satellite data analysis and discussions with SEN as PoC.  

• 1 of practical plan from the activity: AEP Team began projects with INE and other 
agencies for developing Data Infrastructure; and  

• 3 papers/reports related to activity were released: Results of Pilot Project were 
compiled as hazard maps and the manual. The first and revised versions were 
released in February 2025 and September 2025 respectively. Also, the results of 
Pilot Project were introduced at Small Satellite Conference at Salt Lake City, 
United Sates in August 2025. 

 

 

 

 
Table 4.4-3. Results for Indicators of Output 3 

# Indicator Results 

3-1 Number of trained persons 

considering gender balance 

7 Trainees (4 males and 3 females) 

7 trainees (4 males and 3 females) attended KCCP on Satellite Data Utilization 
between August and September 2024; and 24 trainees attended online training for 
monitoring soybean growth by satellite data analysis.  

3-2 Number of seminars and 
workshops 

3 Times 
2 workshops were held for introductions of results of Pilot Projects and Space 
Business Networking on February 19, 2025, and September 12 respectively. Also, 
a workshop among Japanese space business sector, Rwanda Space Agency and 

AEP as a part of KCCP on Satellite Data Utilization at Tokyo on August 22, 2024.  

3-3 Satisfaction of seminars and 
workshops 

Satisfied 
AEP Team achieved and shared their results of Pilot Projects on workshops. The 
result was described by participants as “highly beneficial for local agricultural 
management.” They also developed new projects and cooperation with relevant 
ministries and agencies by utilizing space technologies for contributing 
socioeconomic issues in Paraguay. 

3-4 Number of PoC, Number of 
practical plans from activity, 
number of papers and reports 
related to activity 

Satisfied 

PoC: 3 

• 1 of PoC: AEP Team applied an analyzed satellite data distribution application 
provided by a Japanese company for monitoring crop growths as PoC.  

• 3 of practical plans from the activity: AEP Team began projects with SENAVE 
for monitoring tomato fields, with INE and other agencies for developing Data 
Infrastructure and with a private company for developing satellite data 
application as practical plans which were derived from the activity; and  

• 2 of papers/reports related to activity were released: Results of Pilot Project 
were compiled as the manual, and the first and revised versions were released 
in February 2025 and September 2025 respectively.  Also, the results of Pilot 
Project were introduced at Small Satellite Conference at Salt Lake City, United 
Sates in August 2025. 
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Chapter 5. Suggestions for Achievements of Overall Goal 

5.1. Prospects of Achievements of Overall Goal 

 

Overall Goal of the Project was set as to “Contribute to the development of national skills in the space 

sector and strengthen the country's social, economic, scientific and technological development”. JICA 

Consultant Team and AEP Team evaluate its indicators for prospecting their achievements of Overall Goal. 
Table 5.1-1. shows the results of the evaluations.  

 

Table 5.1-1. Evaluations of Indicators for Overall Goal 
# Indicator  Evaluation 

1 Number of projects utilizing space 
related technology in public and 
private sector 

Current Status (as of August 2025): 4 Projects 

Future (3-year after the end of the Project): ６ Projects 

Derived projects for utilizing space technologies by public and private sectors 
from the Project have been operated. 

1. International cooperation for the developments GuaraniSat-2: testing at 
Kyutech, the mission component provision by NASA/JPL, the component 
provision from AEM (Mexican Space Agency) and the solar power system 
provision from Italian company.  

2. Tomato field monitoring project with SENAVE 
3. Development of data infrastructure with INE and relevant agencies  
4. Development of application with Japanese company  
WGs were established for aiming to utilize space technologies for contributing to 
disaster management and agriculture-livestock. AEP Team set Action Plan to 
develop applications and space technologies with WGs.  
1. Agricultural Projects: 2 
2. Disaster Management. Project: 1 

3. Development Data Infrastructure Project: 1 
4. Public-Private Project: 1 

2 Number of public data based on 
geospatial information 

Current Status (as of August 2025):  48 Datasets 
Future (3-year after the end of the Project): 100 Datasets 
AEP Team provides information of forest fires through monitoring with satellite 
data. AEP Team distributes data over the internet and sends as letters to relevant 
ministries and agencies.  
By utilizing free Sentinel‑2 data operated by ESA, target areas can be observed 

approximately once every five days. When monitoring three crops per year, 
assuming that approximately 40% of the data are affected by high cloud 
coverage, around 100 datasets per year can be analyzed and distributed to 
relevant ministries and agencies, as data with high cloud coverage are difficult to 
analyze  

3 Number of users of data provided Current Status (as of August 2025): 50 Users 
Future (3-year after the end of the Project): 300 Users 

 

 

Accordingly, provided that continued efforts are made, there is a reasonable prospect for achieving the 

Overall Goal. 

 

5.2. Results of Outputs and Activities for Achievements of Project Purpose 

 

The Project Purpose of the Project was set as “The ability to utilize space-related technologies in 
Paraguay is strengthened and geospatially informed decision-making is promoted”. JICA Consultant Team 

and AEP Team evaluate its indicators for prospecting their achievements of Project Purpose. Table 5.2-1. 

shows the results of the evaluations. 
  



74 

 

Table 5.2-1. Results of Outputs and Activities for Project Purpose 
# Indicator Results 

1 Number of interagency projects in 
which AEP was involved 

Current Status (as of August 2025):  4 Projects 
Derived projects for utilizing space technologies by public and private sectors 
from the Project have been operated. 

1. International cooperation for the developments GuaraniSat-2: testing at 
Kyutech, the mission component provision by NASA/JPL, the component 
provision from AEM (Mexican Space Agency) and the solar power system 
provision from Italian company.  

2. Tomato field monitoring project with SENAVE 
3. Development of data infrastructure with INE and relevant agencies  
4. Development of application with Japanese company 

2 Number of value-added satellite 
data products in and beside pilot 
projects by GEOLab, AEP 

Value-added Satellite Data Products: 3 Products 
Other value-added Satellite Data Products: 2 Products 
3 Products were released through the Pilot Projects:  

1. Flood Hazard Maps 
2. Manuals for Flood Simulations and Hazard Map Creation 

3. Soybean Growth Monitoring 
2 Products were released beside Pilot Projects:  

1. Tomato Field Monitoring Project with SENAVE 
2. Satellite data application development with Japanese company 

3 Number of Paraguayan staff have 
training programs in Japan and 
Paraguay 

4 Training Programs were provided through the Project. A staff from another 
agency also attended KCCP for Downstream.  

1. KCCP for Downstream 
2. KCCP for Upstream, First Badge & Second Badge 

3. Online Training Programs for Flood Simulations and Hazard Maps 
4. Online Training Programs for Soybean Growth Monitoring 

 
Project Purpose was achieved: all indicators were filled with enough results through the Project. 

 

5.3. Suggestions to Paraguayan Side 

 

Suggestions to Paraguayan side for small satellite developments and operations and satellite data 

utilizations were compiled through the Project.  

 
Small Satellite Developments and Operations 

- To address the shortage of engineers with advanced expertise, it is necessary to increase the 

frequency of the development and testing cycle for small satellites. Therefore, rather than rushing to 
increase the size of satellites, it is necessary to stagger and overlap development projects for 1-12U 

small satellites. This allows engineers in charge of each component to work on one small satellite 

every 6 months - 1 year, rather than every two years. This will improve technology, transfer skills to 

other engineers, and ultimately secure capable human resources. Furthermore, given the limitations 
of funding an entire project with a national budget, it is important for Paraguay to actively participate 

in small satellite projects in other countries and take on some of the components and testing to 

achieve a high-frequency development cycle. 
- Regarding the lack of testing and operation facilities for small satellites in Paraguay, the Japanese 

government is currently considering developing such facilities within the framework of grant aid. 

This will not only reduce the additional costs of overseas testing, but also encourage neighboring 
countries, particularly in Latin America, to conduct small satellite testing in Paraguay, which could 

encourage other countries to participate in international satellite development through barter and 

potentially obtain funding for testing from other countries. However, even if the testing and operation 

facilities are developed, it is necessary to consider the need to improve the ability to operate the 
facilities and to conduct ongoing satellite testing to maintain operational capabilities. 

- Unable to identify the optimal onboard sensors and satellite data for satellite data utilization in 

Paraguay, the country is currently unable to develop satellites for its own use. It is expected that 
activities to promote satellite data utilization in Paraguay, such as this JICA project, will identify 

priority applications, which will in turn promote the development of small satellites equipped with 
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sensors that will contribute to those applications. In doing so, it is important to consider the budget 

constraints of the AEP and explore the possibility of joint international missions equipped with 

payloads and subsystems from other countries. It is also expected that in the future, sharing of small 
satellite constellations with other countries (participating in virtual constellations of identical 

satellites by multiple countries) will also be considered. 

- Satellite development cannot be completed in six months. It takes at least two years in typical 

Kyutech program. This time, AEP carried out everything from mission design, design, procurement, 
and development of BBM, but subsequent processes include improving the bus and 

components/developing and testing the Flight Model (FM). Therefore, in order to acquire practical 

skills in satellite development, it would be even better if the training included experiencing all of the 
processes. 

- When actual satellites are developed in collaboration with other countries, there are issues such as 

the risk of delays in satellite components/payloads development in other countries and the issue of 

paying import duties when transporting satellites across borders. When conducting this kind of 
trainings, it is necessary to anticipate these issues in advance and set schedule margins in the planning 

stage as well as cost margins in order to ensure smooth implementation. 

 
Satellite Data Utilizations 

- Because activities will continue with a limited AEP budget, collaboration with relevant stakeholders, 

particularly academia/research institutions and the private sector, is necessary to lobby financial 
authorities and secure an increase in the budget. It is important for AEP to take the lead in 

strengthening collaboration with the domestic and international private sector, and for Paraguayan 

academia/research institutions to participate in collaborative activities with the private sector, thereby 

creating a virtuous cycle in which domestic private companies spin out and start-up companies are 
created. 

- As it is difficult to promote adaptation in all utilization themes due to resource constraints, it is 

important to continue activities to promote the use of satellite data in agriculture and livestock and 
disaster response, which were the focus of this training. Demonstrating good practices through actual 

implementation will lead to increased budgets from financial authorities and the expansion of 

adaptation themes. It is also necessary to link this to budgetary measures for the training of engineers 
and human resource development for deployment. 

- In continuing to promote the use of satellite data, obtaining various types of satellite data will be a 

challenge. While open and free data will continue to be obtained and utilized, other commercial data 

will also be required to achieve the goal. Therefore, it is important to acquire as much satellite data 
as possible at the lowest possible cost while expanding international cooperation between space 

agencies. Furthermore, for the time being, commercial data required for high-priority applications 

will be purchased within the budget. At the same time, it will be necessary to advance research and 
development of domestic small satellites and consider obtaining own data from domestic satellites 

to use it for the high-priority applications. 

- The training's goal was achieved, and participants expressed various expectations for future 

implementation activities toward the practical application of space technology to Paraguay's 
socioeconomic needs. It is also important for Paraguay, to establish a path for industry-government-

academia collaboration and roles in utilizing space technology, and to promote practical applications 

that contribute to solving socioeconomic and societal challenges. Furthermore, rather than relying 
solely on one side of the world, given Paraguay's geographic location and its proximity to South 

America, where many countries are keen to develop and utilize small satellite data. That cooperation 

will build a win-win relationship that benefits Japan as well, through near-real-time data acquisition 
by each receiving station and the establishment of a regional base in South America (where Japanese 

private companies can use Paraguay as a base to promote business ecosystems in South America). 

 

Enhancements of Budget Allocations and Organizational Structure 
- Approaching to MEF for raising the annual budget would be important due to AEP budgets was 

limited for conducting their space activities. cooperation with relevant stakeholders, especially 
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academia/research institutions and private sectors could be also important. Arrangement of 

sustainable financial structure would lead to broaden the ranges of sustainable small satellite 

developments and operations and satellite data utilizations, and it would contribute to improvements 
of space technologies for the enhancements of socioeconomics in Paraguay. 

- Enhancements of technical capacities are required for expanding and continuing activities at AEP. 

Developments and implementations of capacity development plans including career plan based on 

the knowledge gained from training in Japan and Pilot Projects would lead to expanding the base of 
space talents in Paraguay for future.  

 

Interactions with Japanese space-related ministries, universities, and private companies 
- Through two KCCP (upstream and downstream) and activities for Output 1, this project held 

workshops in Tokyo and Asuncion. It also provided the opportunity for participants to learn about 

Japanese space technology, space policy, and space business through university lectures. These 

activities enabled AEP to advance application development with Japanese companies. This is a major 
step and achievement in space development and utilization. JICA Consultant Team hopes to see the 

development of space policy and space business involving Paraguayan private companies in the 

future. 
 

5.4. Recommendations for Satellite Data Utilizations on Disaster Managements 

 
Through the activities of Output 2, the project promoted collaboration with relevant ministries and 

agencies regarding the utilization of satellite data in disaster prevention and fostered human resource 

development. Based on these efforts, recommendations were compiled for Paraguay concerning the 

strengthening of collaboration with relevant ministries and agencies and the creation of flood hazard maps 
implemented in the pilot project. 

 

Strengthening Collaboration with Relevant Ministries and Agencies 
This project established a Working Group (WG) involving ministries and agencies relevant to disaster 

prevention. A pilot project was implemented to determine the most appropriate and most desired 

applications of satellite data for these agencies. Through this pilot project, data necessary for flood 
inundation simulations was collected with the cooperation of WG members, strengthening collaboration 

with other ministries and agencies. Continuing WG activities is expected to further strengthen these 

relationships and lead to the development of procedures documenting collaboration and utilization of 

satellite data, not limited to flood hazard maps. Particularly, as cooperation regarding international charters 
for satellite data collection during disasters is being implemented between SEN and AEP, there is a need 

for procedures covering satellite data utilization during the disaster management phase, including 

coordination and initial response systems when disasters occur. 
 

Flood Hazard Map 

In the flood hazard map creation conducted during the pilot project, the inundation areas obtained after 

flood inundation simulations were used as a basis. Through discussions with SEN, necessary information 
for the flood hazard map, such as evacuation shelter information and evacuation route information, was 

incorporated into the creation process. Further discussions with SEN are also needed regarding the 

scenarios used in the flood inundation simulations. Since different flood scenarios must be considered for 
each region requiring a flood hazard map, it is hoped that, implementing on the workflow established in the 

pilot project, collaboration with SEN will deepen, enabling the sequential development of flood hazard 

maps for other regions. Furthermore, it is hoped that within the same region, flood hazard maps will be 
developed for different scenarios, contributing to resident evacuation drills and disaster countermeasure 

planning. 

It is expected that personnel training will continue broadly, utilizing the lecture materials and videos from 

the online training conducted in the pilot project, thereby establishing a system that does not rely on specific 
staff members. 
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5.5. Recommendations for Satellite Data Utilizations on Agriculture-livestock 

 
Through the activities of Output 3, the project promoted collaboration with relevant ministries and 

agencies regarding the utilization of satellite data in agriculture and livestock sector and fostered human 

resource development. Based on these efforts, recommendations were compiled for Paraguay concerning 

satellite utilization in agriculture sector. 
 

Satellite Data Utilization in Agriculture Sector 

The utilization of satellite data in the agriculture and livestock sector is significantly influenced by local 
weather conditions and regional characteristics, making it challenging to produce clear and immediate 

results. In particular, information related to crop growth and livestock management is subject to 

considerable seasonal and annual variability. As such, observations conducted over a single year are often 

insufficient to identify reliable trends. Therefore, satellite data applications should be approached from a 
medium- to long-term perspective, grounded in continuous data collection and field-based analysis. 

Given these characteristics, it is essential to clearly communicate to relevant ministries and counterpart 

organizations in the target country that satellite data utilization is not intended to yield instant outcomes. 
Rather, it is a process of gradually building reliable insights over time. When forming consensus with local 

policymakers, it is effective to manage expectations by presenting case studies that demonstrate the long-

term benefits of satellite data, along with practical models for sustained application. 
It was also observed that some institutions—such as MAG and other related agencies—collect data 

independently. In such cases, there is a risk of data fragmentation, duplication, and inefficient use. 

Strengthening collaboration among relevant institutions is therefore critical. The WG established under this 

project provides a valuable framework for promoting inter-ministerial cooperation. Moving forward, the 
WG should serve as a central platform for advancing open and collaborative data sharing and utilization. It 

is important for stakeholders to recognize that satellite data utilization is not merely a technical task, but a 

strategic tool for cross-sectoral information integration. 
 

Efficient Project Execution 

Furthermore, in the local context, formal documentation is often emphasized. When organizing WG 
meetings or making requests to relevant institutions, it is necessary to prepare official documents such as 

invitation letters and Terms of Reference (ToR). These documents are not mere formalities; they play a key 

role in clarifying roles, responsibilities, and expectations among stakeholders. It is therefore advisable to 

prepare templates in advance and establish a system for providing appropriate explanations when making 
such requests. 

Finally, regarding the procurement of satellite imagery, when data obtained by the Japanese side is to be 

shared with overseas counterparts, it may be necessary to confirm usage permissions and distribution 
restrictions. These confirmation processes can be time-consuming. Therefore, it is important to initiate 

procedures related to satellite image procurement and distribution early in the project and coordinate closely 

with relevant institutions. 
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Chapter 6. Action Plan 
 
As response to the recommendations for achieving the Overall Goal referred in Chapter 5, AEP declared 

Action Plan through discussions with JICA Consultant Team.  
 

6.1. Enhancement of Organizational Structure 

 

To improve Cooperation with Relevant Ministries and Agencies through Developing and Utilizing Space 

Technologies by improving the frameworks, scopes and activities of Working Groups which were 
established through the Project.  

To become as a hub of space technologies and information about small satellite developments/ operations 

and satellite data utilizations in Latin American and Caribbean countries. 

To promote collaboration with a private sector of Paraguay and the other countries. To enhance space 
technology’s capabilities of domestic companies as well as institutions/academia through the collaboration 

with overseas companies. 

 

6.2. Enhancement of Capacities on Small Satellite Developments/Operations and Satellite Data 

Utilizations 

 

To send Colleagues as international students for achieving master’s and doctor’s degrees of space system 
developments and operations and satellite data utilizations to Japan and European countries.  

To plan practical developments of GuaraniSat Series and operations including obtaining budgets and 

domestic/international space development frameworks. Also, to achieve frequent cycle of satellite 
development opportunities through the implementation of not only GuaraniSat Series Program but also 

participation in other countries’ nano/micro satellite programs. 

To work on domestic/international joint research projects by utilizing satellite data and providing 
analyzed data and applications especially contributing disaster managements, agriculture-livestock and 

others. 

 

6.3. Drafts of Quantitative Indicators for Action Plan 

 

Table 6.3-1. shows the quantitative indicators for Action Plan.  

 
Table 6.3-1. Drafts of Quantitative Indicators for Action Plan 

Field Activity 
Value and 

Current Status 
Target Value 

Evaluation Date and 

Acquisition Method 

Enhancement of 

Organizational 

Structure 

Cooperation with 
Relevant 
Ministries and 
Agencies in 
Paraguay 

Number of Joint Research 
projects: 3 
Agriculture: 1 
Data Infrastructure: 1 
Gov-Private 
Collaboration: 1 

Number of Joint Research 
projects: 6 
Agriculture: 2 
Disaster Management: 1 
Data Infrastructure: 1 
Gov-Private 
Collaboration: 2 

3-year-later since the 
End of the Project 
Reports, Applications, 
System Logs, etc.  

International 
Space Tech Hub 
in LAC 

Number of Consultations 
for Small Satellite 
Developments: 0 

Number of Consultations 
for Small Satellite 
Developments: 2 
Space Agencies: 1 
Academia: 1 

3-year-later since the 
End of the Project 
Reports, 

Number of Data and 

Technique Sharing of 
Satellite Data Utilizations: 
0 

Number of Data and 

Technique Sharing of 
Satellite Data Utilizations: 
2 
Disaster Management: 2 

3-year-later since the 

End of the Project 
Reports, MOU 
Documents, etc.   
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Collaboration 
with a private 
sector 

Number of MOU or joint 

project with private 

companies 

MOU: 2; Domestic 1; 
International 1 

Number of MOU or joint 

project with private 

companies 

MOU: 4, Domestic 2; 
International 2 

3-year-later since the 

End of the Project 

Reports, MOU 
Documents, etc.   

Enhancement of 

Small Satellite 

Developments 

and Operations 

and Satellite 

Data Utilizations 

Degrees at 

International 
Universities 

Number of Doctor’s and 

Master’s Degrees for 
Small Satellite 
Developments and 
Operations: 5 
Doctor: 1 
Masters: 4 

Number of Doctor’s and 

Master’s Degrees for 
Small Satellite 
Developments and 
Operations: 7 
Doctor: 1 
Masters: 6 

3-year-later since the 

End of the Project 
Careers 

Number of Doctor’s and 
Master’s Degrees for 

Satellite Data Utilizations: 
1 
Doctor: 0 
Masters: 1 

Number of Doctor’s and 
Master’s Degrees for 

Satellite Data Utilizations: 
4 
Doctor: 1 
Masters: 3 

3-year-later since the 
End of the Project 

Careers 

Master Plan of 
GuaraniSat Series 
Development and 

Operation  

Number of Developed 
and/or Developing 
Satellites: 2 

Number of Developed 
and/or Developing 
Satellites: 3 

3-year-later since the 
End of the Project 
Results of 

Developments and 
Operations, Master 
Plan, etc.  

Number of Operated 
Satellites: 1 

Number of Operated 
Satellites: 2 

Achieved Number of 
Joint Satellite 
Development Program 
with Other Countries 
Joint Program: 0 

Achieved Number of 
Joint Satellite 
Development Program 
with Other Countries 
Joint Program: 3 

Number of Scheduled 
Satellite Including 
Obtaining Budget: 0 

Number of Scheduled 
Satellite Including 
Obtaining Budget: 1 

 
 

 



 1 

別添 1-1 (Annex 1-1): Results of the Project 
 

List of Dispatch of the Experts 
1 Name/Affiliation Shinsaku Nakamura/Japan Space Systems 

In Charge Chief Expert/Survey and Analysis 
Main Activities • Conduct meetings 

• Evaluate satellite data analysis methods and tools at AEP 
• Make policies for the enhancements based on the evaluation results about AEP facilities 
• Provide training programs for satellite data analysis and applications  
• Conduct Baseline and Endline Survey 
• Compile Reports 

Trips 1st Trip: November 19 – December 9, 2023 
2nd Trip: April 14 – April 29, 2024 
3rd Trip: February 19 – March 2, 2025 
4th Tri: August 30 – September 15, 2025 

2 Name/Affiliation Kei Sato/SASCO CORPORTION 
In Charge Vice-chief/Satellite Data Utilizations for Disaster Management 
Main Activities • Conduct meetings 

• Conduct activities for Output 2 
• Compile Reports 

Trips 1st Trip: November 19 – December 9, 2023 
2nd Trip: April 5 – April 29, 2024 
3rd Trip: January 31 – February 24, 2025 
4th Trip: August 30 – September 16, 2025  

3 Name/Affiliation Yoshinori Kobayashi/Japan Space Forum 
In Charge Planning Satellite Data Utilizations 
Main Activities • Provide training programs on small satellite developments and operations 

• Provide a training program on satellite data utilizations  
• Provide networking opportunities among AEP and Japanese ministries/agencies, 

academia and private companies  
Trips 1st Trip: November 24 – December 9, 2023 

2nd Trip: April 12 – April 29, 2024  
3rd Trip: - 
4th Trip: September 2 – September 16, 2025 

4 Name/Affiliation Atsushi Kimura/PASCO CORPORATION 
In Charge Satellite Data Utilizations for Agriculture-livestock A 
Main Activities • Conduct activities for Output 3 

• Conduct and manage schedule for Pilot Project for Agriculture-livestock 
Trips 1st Trip: November 19 – December 9, 2023  

2nd Trip: - 
3rd Trip: - 
4th Trip: September 6 – September 17, 2025 

5 Name/Affiliation Akie Koga /PASCO CORPORATION 
In Charge Satellite Data Utilizations for Agriculture-livestock B 
Main Activities • Conduct activities for Output 3 

• Support smooth operation of Pilot Project for Agriculture-livestock 
Trips 1st Trip: - 

2nd Trip: April 5 – April 19, 2024  
3rd Trip: February 5 – February 24, 2025  
4th Trip: September 4 – September 17, 2025  

 
List of Counterpart 

1 Name/Affiliation Osvaldo Almirón/President of AEP 
In Charge Project Director 

2 Name/Affiliation Alejandro Roman/Director of GEOLab, AEP 
In Charge Project Manager 

3 Name/Affiliation Adolfo Jara/Director of SPACELab, AEP 
In Charge Capacity Building for Small Satellite Developments  

4 Name/Affiliation Anibal Mendoza/ SPACEPab, AEP 
In Charge Technical Member for Small Satellite Developments and Operations 

5 Name/Affiliation Esteban Fretes/ SPACEPab, AEP 
In Charge Technical Member for Small Satellite Developments and Operations 

6 Name/Affiliation Luis Miranda/ SPACEPab, AEP 



 2 

In Charge Technical Member for Small Satellite Developments and Operations 
7 Name/Affiliation Javier / SPACEPab, AEP 

In Charge Technical Member for Small Satellite Developments and Operations 
8 Name/Affiliation Thanya Idoyaga/Member of GEOLab, AEP 

In Charge Technical Member for Satellite Data Utilizations 
9 Name/Affiliation Rodrigo / Member of GEOLab, AEP 

In Charge Technical Member for Satellite Data Utilizations 
10 Name/Affiliation Rebeca / Member of GEOLab, AEP 

In Charge Technical Member for Satellite Data Utilizations 
11 Name/Affiliation Veronica / Member of GEOLab, AEP 

In Charge Technical Member for Satellite Data Utilizations 
12 Name/Affiliation Junior Sosa/ Member of GEOLab, AEP 

In Charge Technical Member for Satellite Data Utilizations 



 3 

List of Training Programs 
# Name Period # of Trainees Location 
1 KCCP (Downstream) August 19 – September 18, 

2024 
7  

(6 from AEP 
and 1 from 
SENAVE) 

Tokyo, 
Shizuoka,  

Gifu, 
Makinohara & 

Hokkaido 
2 KCCP (Upstream) (1st Batch) October 4, 2024 – March 28, 

2025 
1 from AEP Kyutech 

3 KCCP (Upstream) (2nd Batch) April 3 – May 30, 2025 2 from AEP Kyutech 
4 Online Training (Flood 

Simulation) (1st Batch) 
November 6 – December 13, 

2024 
38 from 

AEP, DMH, 
INE, MOPC, 

UNA, & 
UCA 

Online 

5 Online Training (Flood 
Simulation) (1st Batch) 

June 24 – August 25, 2025 10 Online 

5 Online Training (Crop 
Monitoring) 

July 15 – July 30, 2025 24 from 
AEP, MAG 
& SENAVE 

Online 

 



2.1
Date: September 12, 2025

Project Title:  Project for Management of Space Programs applied to the Socioeconomic Development

Equipment

Training in Japan

In-country/Third country Training

別添1-2 (Annex 1-2): Plan of Operation

Upstream
Plan

Actual

Expert
1. Short-term experts (Satellite development / 
testing)

Plan 

2. Short-term experts (Data utilization 
planning) Actual

Computing resource

Satellite data

Downstream

N/A

      Plan of Operation (PO)

Monitoring

Remarks Issue  Solution
Ⅰ Ⅱ Ⅲ Ⅳ Ⅰ Ⅱ Ⅲ Ⅱ Ⅲ Ⅳ

Inputs 
Year FY 2023 FY 2024 FY 2025

Ⅳ Ⅰ

Actual
Plan 

3. Short-term experts (Data utilization in 
disaster risk reduction)

Plan 
Actual

4. Short-term experts (Data utilization in 
agriculture and livestock sector)

Actual

Actual
Plan 

Plan 

Plan 
Actual

Plan 
Actual

Plan 
Actual



Activities
Sub-Activities Japan GOPⅠ Ⅱ Ⅲ Ⅳ Ⅰ ⅢⅡ

AEP

KCCP including 
GuaraniSat-2 EM Test 

was designed and 
conducted between 

September 2024 and 
May 2025.

JICA

Plan 

Actual

1-2: Develop enhancement plan based on a 
diagnosis of GEOLab, AEP.

Plan 

Actual

1-3: Provide 6-month hands-on training in 
satellite development, including testing EM of 
Guaranisat-2 at Kyutech between October 
2024 and May 2025. 

Plan 

1-5. Liaison between AEP and Japanese 
govermental institutions, universities, and 
private companies.

Actual

1-1: Conduct an evaluation of AEP's existing 
technical methods and tools and make 
recommendations for future planning. 

1-4. Provide training in satellite data and 
other processing and applications.

Plan 

Ⅳ Ⅰ Ⅱ Ⅲ Ⅳ

Year 1st Year 2nd Year 3rd Year

Baseline Survey 
and Endline 
Survey were 

operated and the 
reports were 
submitted. 

JICA

KCCP was 
designed and 
conducted in 

between Aug and 
Sept 2024. 

AEP

KCCP was designed 
and conducted in 
between Aug and 
Sept 2024. Also, 

online trainig 
programs for satellite 
data analysis were 

provided. 

AEP

Plan 

Actual

Output1: Human resources and infrastructure for AEP upstream and downstream will be strengthened.

Achievements Issue & 
Countermeasures

Responsible Organization

JICA AEP

JICA

JICA AEP

Actual

Workshop was held 
for developing space 

business network 
between Japan and 

Paraguay in 
September 2025. 



2-6. Implement pilot projects with Working 
Group and existing agreements with 
academia and other governmental and non-
governmental organizations.

Plan 

JICA AEP
The flood hazard map 

and manual were created 
and discussed within WG 
members for utilization.

Actual

Output2: AEP and related agencies implement pilot projects to improve capacity for analyzing disaster 
risk,and preventing and responding to natural disasters.

Online training was 
delivered, including 

agencies represented in 
the WG.

2-5. Train personnel in the use of tools, 
methods, and techniques for disaster risk 
reduction.

Plan 

Actual

2-1: Set up working groups consisting of AEP 
and related organizations to identify issues 
and implement pilot projects.

2-2: Identify issues where space-related 
technologies can be effectively applied in the 
field of disaster risk reduction.

2-3. Determine scope for applying space-
related technologies to the issues  and design 
pilot projects.

2-4. Develop plan and procure equipment 
(hardware and software) for satellite imagery 
and data collecting/processing.

Actual

Plan 

Actual

Plan 

2-7. Publish results of pilot projects locally 
and internationally. Actual

JICA AEP

JICA AEP
The pilot project was 

designed to creation of 
flood hazard map as 

scope.

JICA AEP
The pilot project result 

was explained at 
workshop, and the 

manual was published.

Identified the lack of 
flood hazard maps. 

Satellite-based DEMs 
and hydraulic modeling 

were selected as the key 
technologies to address 

this issue.

iRIC was selected to 
creation of flood hazard 
map, and required data 

was collected.

JICA AEP

JICA AEP

Plan 

Actual

Plan 

WG was established on 
April, 2024.

Actual

Plan 

JICA AEP



AEP

Plan 

3-1: Set up working groups consisting of AEP 
and related organizations to identify issues 
and implement pilot projects.

3-2: Identify issues where space-related 
technologies can be effectively applied in the  
agriculture and livestock sector.

3-3. Determine scope for applying space-
related technologies to the issues  and 
Design pilot projects. 

3-4. Develop plan and procure equipment 
(hardware and software) for satellite imagery 
and data collecting/processing. 

3-5. Train personnel in the use of tools, 
methods, and techniques to improve 
productivity and quality in agriculture and 
livestock sector.

Plan 

Actual

Plan 

Actual

Plan 

Actual

3-6. Implement pilot projects with Working 
Group and existing agreements with 
academia and other governmental and non-
governmental organizations. 

Actual

JICA AEP

Online training on 
application of satllite 

derived data was 
delivered, including 

agencies represented in 
the WG.

JICA AEP
The pilot project result 

was explained at 
workshop, and the 

manual was published.

The pilot project and 
subsequent post-

operational activities 
were successfully 

implemented, yielding 
multiple outcomes 
including growth 
monitoring maps.

JICA

Output3: AEP and related agencies implement pilot projects to improve capacity for management of 
agriculture and livestock  information related to productivity and quality of products. 

WG was established on 
April, 2024.

AEP

A pilot project was 
designed with a focus on 
developing a method for 
wide-area monitoring of 

soybean growth 
combined with data 

collected in field-survey.

Plan 

Actual

Plan 

JICA AEP

3-7. Publish results of pilot projects locally 
and internationally.

Plan 

Actual

Actual

Identified that wide-range 
monitoring is a critical 

theme, that can 
contribute to both labor 
reduction and improved 

risk management.

JICA

JICA AEP

In addition to open 
source data, the plan of 

procuring commercial 
satellite imagery that 

would contribute to long-
term knowledge 

accumulation was 
developed.

JICA AEP



Monitoring Sheet will be 
submitted in the late of March 

Monitoring

Joint Coordinating Committee Plan 
Actual

Ⅱ Ⅲ Ⅳ Ⅱ Ⅲ

2nd Year

Submission of Monitoring Sheet Plan 
Actual

Monitoring Mission from Japan Plan 

Actual

Duration / Phasing Plan 
Actual

Monitoring Plan

Plan 
Actual

Operation of Project web page Plan 
Actual
Plan 

Actual

Actual
Plan 

Plan 
Actual

Plan 
Actual

Reports/Documents

Project Completion Report

Development Plan of training and Infrastructure for Pilot 
Projects

Public Relations

Joint Monitoring

Post Monitoring 

Plan 
Actual

Year
Ⅰ Ⅱ Ⅲ Ⅳ Ⅰ Ⅳ

3rd Year1st Year
Ⅰ

Draft of PCR will be submitted 
in June 2025. 

Final JCC Meeting will be held 
in September 2025. 

Issue Solution

Plan of Pilot Projects

Remarks



 1 

別添 2 (Annex 2): List of Products 
 
 

List of Products 
# Product Submission Date Notice 
1 Inception Report（業務計画書） November 22, 2023 In Japanese 
2 Work Plan April 4, 2024 In English 

Confirmation 
delayed due to 
fixing activities of 
KCCP for 
Upstream 

3 Progress Report (ver. 1) February 20, 2024 In English 
4 Progress Report (ver. 2) September 30, 2024 In English 
5 Progress Report (ver. 3) March 13, 2025 In English 
6 Project Completion Report September 26, 2025 In English 
7 MANUAL METEDOLóGICO DE 

MANEJO DE DESASTRES 
(Methodological Manual of Disaster 
Management) 

September 12, 2025  In Spanish 

8 MANUAL METEDOLóGICO DE 
MONITOREO AGRICOLA 
(Methodological Manual of 
Agricultural Monitoring) 

September 12, 2025 In Spanish 

9 Report of Baseline Survey March 29, 2024 In English 
10 EVALUATION REPORT (Report of 

Endline Survey) 
June 30, 2025 In English 

 
 



Project Title: Project for Management of Space Programs applied to the Socioeconomic Development
Implementing Agency: Paraguayan Space Agency
Target Group: Pesonnel of AEP and related institutions(AEP)
Period of Project: September 2023 - August 2025 (2 years)
Project Site: Asuncion

Narrative Summary Objectively Verifiable Indicators Means of Verification Important Assumption Achievement Remarks

1. # of projects utilizing space related technology in 
public and private sector
2. # of public data based on geospatial information
3. # of users of data provided

- Government Statistics
- Report from AEP and/or other 
institutions

Mechanism of data provision for 
governmental statistics or 
decision-making process is well 
established.

The ability to utilize space-related 
technologies in Paraguay is strengthened and 
geospatially informed decision-making is 
promoted.

1. # of interagency projects in which AEP was 
involved
2. # of value-added products based on satellite data 
by AEP 

Government Statistics, Project 
Report

1-1. # of trained persons considering gender 
balance

Project Report

1-2. #  of seminars and workshops Project Report
1-3. satisfaction of seminars and workshops Project Report
Same as 1-1, 1-2, 1-3 Project Report
# of PoC, # of practical plans from activity, # of 
papers and reports related to activity

Project Report

Same as 1-1, 1-2, 1-3 Project Report
# of PoC, # of practical plans from activity, # of 
papers and reports related to activity

Project Report

Activities Important Assumption
The Japanese Side The Paraguay Side

1-1: Conduct an evaluation of AEP's existing 
technical methods and tools and make 
recommendations for future planning

1-2: Develop enhancement plan based on a 
diagnosis of the infrastructure available in the 
AEP.

Pre-Conditions

1-3: Provide training in satellite development 
and operations.
1-4. Provide training in satellite data and other 
processing and applications.
1-5. Liaison between AEP and Japanese 
govermental institutions, universities, and 
private companies.

2-1: Set up working groups consisting of AEP 
and related organizations to identify issues 
and implement pilot projects.

2-2: Identify issues where space-related 
technologies can be effectively applied in the 
field of disaster risk reduction

2-3. Determine scope for applying space-
related technologies to the issues  and Design 
pilot projects

2-4. Develop plan and procure equipments 
(hardware and software) for satellite imagery 
and data processing

2-5. Train personnel in the use of tools, 
methods, and techniques for disaster risk 
reduction.

2-6. Implement pilot projects with existing 
agreements with academia and other 
governmental and non-governmental 
organizations

2-7. Publish results of pilot projects locally and 
internationally.
3-1: Set up working groups consisting of AEP 
and related organizations to identify issues 
and implement pilot projects.

3-2: Identify issues where space-related 
technologies can be effectively applied in the  
agriculture and livestock sector.

3-3. Determine scope for applying space-
related technologies to the issues  and Design 
pilot projects

3-4. Develop plan and procure equipments 
(hardware and software) for satellite imagery 
and data processing

3-5. Train personnel in the use of tools, 
methods, and techniques to improve 
productivity and quality in agriculture and 
livestock sector.

3-6. Implement pilot projects with existing 
agreements with academia and other 
governmental and non-governmental 
organizations

3-7. Publish results of pilot projects locally and 
internationally.

Inputs

- Short-term experts (Data utilization plannning, 
Satellite development/testing, Data utilization in 
disaster risk reduction/agriculture and livestock 
sector) 

- Training for Counterpart Personnel in Japan

- Local cost for the activities

- Allocation of counterpart personel  

- Coordination among ministries 
and organizations

- Arrangements between projects 
with other development partners, 
etc.

- Arrangements for providing 
necessary data

- Office space for Japanese 
professionals

- Local costs (maintenance costs 
for existing equipment not covered 
by JICA support, meeting 
preparation costs, operating costs 
required for the project, etc.) 

Project Purpose  (realises at the end of the project)

Outputs (Key components of the project)
Output1: Human resources and infrastructure 
for AEP upstream and downstream will be 
strengthened.

- Counterpart personnel is 
continuously secured properly

- Other institutions, such as 
government and universities 
accept involvement of pilot 
projets.

Output2: AEP and related agencies implement 
pilot projects to improve capacity for analyzing 
disaster risk,and preventing and responding 
to natural disasters.Output3: AEP and related agencies implement 
pilot projects to improve capacity for 
management of agriculture and livestock  
information related to productivity and quality 

Contribute to the development of national 
skills in the space sector and strengthen the 
country's social, economic, scientific and 
technological development

別添3-1 (Annex 3-1): PDM ver. 1.0

Project Design Matrix (Draft)

Ver. 1.0
Dated May 26, 2023

Overall Goal (realises 3 years after project)



Project Title: Project for Management of Space Programs applied to the Socioeconomic Development
Implementing Agency: Paraguayan Space Agency
Target Group: Pesonnel of AEP and related institutions(AEP)
Period of Project: October 2023 - September 2025 (2 years)
Project Site: Asuncion

Narrative Summary Objectively Verifiable Indicators Means of Verification Important Assumption Achievement Remarks

1. # of projects utilizing space related technology in 
public and private sector
2. # of public data based on geospatial information
3. # of users of data provided

- Government Statistics
- Report from AEP and/or other 
institutions

Mechanism of data provision for 
governmental statistics or 
decision-making process is well 
established.

The ability to utilize space-related 
technologies in Paraguay is strengthened and 
geospatially informed decision-making is 
promoted.

1. # of interagency projects in which AEP was 
involved
2. # of value-added satellite data products in and 
beside pilot projects by GEOLab, AEP 
3. # of Paraguayan staff have training programs in 
Japan and Paraguay

Government Statistics, Project 
Report

1-1. # of trained persons considering gender 
balance

Project Report

1-2. #  of seminars and workshops Project Report
1-3. satisfaction of seminars and workshops Project Report
Same as 1-1, 1-2, 1-3 Project Report
# of PoC, # of practical plans from activity, # of 
papers and reports related to activity

Project Report

Same as 1-1, 1-2, 1-3 Project Report
# of PoC, # of practical plans from activity, # of 
papers and reports related to activity

Project Report

Activities Important Assumption
The Japanese Side The Paraguay Side

1-1: Conduct an evaluation of AEP's existing 
technical methods and tools and make 
recommendations for future planning. 

1-2: Develop enhancement plan based on a 
diagnosis of GEOLab, AEP.

Pre-Conditions

1-3: Provide hands-on training in satellite 
development, especially testing EM of 
Guaranisat-2 (Plan A: enhancing facility and 
having tests at SPACELab, or Plan B: sending 
2-staff and having tests at Kyutech). 

1-4. Provide training in satellite data and other 
processing and applications.
1-5. Liaison between AEP and Japanese 
govermental institutions, universities, and 
private companies.

2-1: Set up working groups consisting of AEP 
and related organizations to identify issues 
and implement pilot projects.

2-2: Identify issues where space-related 
technologies can be effectively applied in the 
field of disaster risk reduction.

2-3. Determine scope for applying space-
related technologies to the issues  and design 
pilot projects.

2-4. Develop plan and procure equipment 
(hardware and software) for satellite imagery 
and data collecting/processing.

2-5. Train personnel in the use of tools, 
methods, and techniques for disaster risk 
reduction.

2-6. Implement pilot projects with Working 
Group and existing agreements with 
academia and other governmental and non-
governmental organizations.

2-7. Publish results of pilot projects locally and 
internationally.
3-1: Set up working groups consisting of AEP 
and related organizations to identify issues 
and implement pilot projects.

3-2: Identify issues where space-related 
technologies can be effectively applied in the  
agriculture and livestock sector.

3-3. Determine scope for applying space-
related technologies to the issues  and Design 
pilot projects. 

3-4. Develop plan and procure equipment 
(hardware and software) for satellite imagery 
and data collecting/processing. 

3-5. Train personnel in the use of tools, 
methods, and techniques to improve 
productivity and quality in agriculture and 
livestock sector.

3-6. Implement pilot projects with Working 
Group and existing agreements with 
academia and other governmental and non-
governmental organizations. 

3-7. Publish results of pilot projects locally and 
internationally.

Inputs

- Short-term experts (Data utilization plannning, 
Satellite development/testing, Data utilization in 
disaster risk reduction/agriculture and livestock 
sector) 

- Training for Counterpart Personnel in Japan

- Local cost for the activities

- Allocation of counterpart personel  

- Coordination among ministries 
and organizations

- Arrangements between projects 
with other development partners, 
etc.

- Arrangements for providing 
necessary data

- Office space for Japanese 
professionals

- Local costs (maintenance costs 
for existing equipment not covered 
by JICA support, meeting 
preparation costs, operating costs 
required for the project, etc.) 

Project Purpose  (realises at the end of the project)

Outputs (Key components of the project)
Output1: Human resources and infrastructure 
for AEP upstream and downstream will be 
strengthened.

- Counterpart personnel is 
continuously secured properly

- Other institutions, such as 
government and universities 
accept involvement of pilot 
projets.

Output2: AEP and related agencies implement 
pilot projects to improve capacity for analyzing 
disaster risk,and preventing and responding 
to natural disasters.Output3: AEP and related agencies implement 
pilot projects to improve capacity for 
management of agriculture and livestock  
information related to productivity and quality 

Contribute to the development of national 
skills in the space sector and strengthen the 
country's social, economic, scientific and 
technological development

別添3-2 (Annex 3-2): PDM ver. 1.5

Project Design Matrix (PDM)

1.5
Dated: December 5, 2023

Overall Goal (realises 3 years after project)



Project Title: Project for Management of Space Programs applied to the Socioeconomic Development
Implementing Agency: Paraguayan Space Agency
Target Group: Pesonnel of AEP and related institutions(AEP)
Period of Project: October 2023 - September 2025 (2 years)
Project Site: Asuncion

Narrative Summary Objectively Verifiable Indicators Means of Verification Important Assumption Achievement Remarks

1. # of projects utilizing space related technology in 
public and private sector
2. # of public data based on geospatial information
3. # of users of data provided

- Government Statistics
- Report from AEP and/or other 
institutions

Mechanism of data provision for 
governmental statistics or 
decision-making process is well 
established.

The ability to utilize space-related 
technologies in Paraguay is strengthened and 
geospatially informed decision-making is 
promoted.

1. # of interagency projects in which AEP was 
involved
2. # of value-added satellite data products in and 
beside pilot projects by GEOLab, AEP 
3. # of Paraguayan staff have training programs in 
Japan and Paraguay

Government Statistics, Project 
Report

1-1. # of trained persons considering gender 
balance

Project Report

1-2. #  of seminars and workshops Project Report
1-3. satisfaction of seminars and workshops Project Report
Same as 1-1, 1-2, 1-3 Project Report
# of PoC, # of practical plans from activity, # of 
papers and reports related to activity

Project Report

Same as 1-1, 1-2, 1-3 Project Report
# of PoC, # of practical plans from activity, # of 
papers and reports related to activity

Project Report

Activities Important Assumption
The Japanese Side The Paraguay Side

1-1: Conduct an evaluation of AEP's existing 
technical methods and tools and make 
recommendations for future planning. 

1-2: Develop enhancement plan based on a 
diagnosis of GEOLab, AEP.

Pre-Conditions

1-3: Provide 6-month hands-on training in 
satellite development, including testing EM of 
Guaranisat-2 at Kyutech between October 
2024 and March 2025. 

1-4. Provide training in satellite data and other 
processing and applications.
1-5. Liaison between AEP and Japanese 
govermental institutions, universities, and 
private companies.

2-1: Set up working groups consisting of AEP 
and related organizations to identify issues 
and implement pilot projects.

2-2: Identify issues where space-related 
technologies can be effectively applied in the 
field of disaster risk reduction.

2-3. Determine scope for applying space-
related technologies to the issues  and design 
pilot projects.

2-4. Develop plan and procure equipment 
(hardware and software) for satellite imagery 
and data collecting/processing.

2-5. Train personnel in the use of tools, 
methods, and techniques for disaster risk 
reduction.

2-6. Implement pilot projects with Working 
Group and existing agreements with 
academia and other governmental and non-
governmental organizations.

2-7. Publish results of pilot projects locally and 
internationally.
3-1: Set up working groups consisting of AEP 
and related organizations to identify issues 
and implement pilot projects.

3-2: Identify issues where space-related 
technologies can be effectively applied in the  
agriculture and livestock sector.

3-3. Determine scope for applying space-
related technologies to the issues  and Design 
pilot projects. 

3-4. Develop plan and procure equipment 
(hardware and software) for satellite imagery 
and data collecting/processing. 

3-5. Train personnel in the use of tools, 
methods, and techniques to improve 
productivity and quality in agriculture and 
livestock sector.

3-6. Implement pilot projects with Working 
Group and existing agreements with 
academia and other governmental and non-
governmental organizations. 

3-7. Publish results of pilot projects locally and 
internationally.

Contribute to the development of national 
skills in the space sector and strengthen the 
country's social, economic, scientific and 
technological development

別添3-3 (Annex 3-3): PDM ver. 2.0

Project Design Matrix (PDM)

2.0
Dated: April 25, 2024

Overall Goal (realises 3 years after project)

Project Purpose  (realises at the end of the project)

Outputs (Key components of the project)
Output1: Human resources and infrastructure 
for AEP upstream and downstream will be 
strengthened.

- Counterpart personnel is 
continuously secured properly

- Other institutions, such as 
government and universities 
accept involvement of pilot 
projets.

Output2: AEP and related agencies implement 
pilot projects to improve capacity for analyzing 
disaster risk,and preventing and responding 
to natural disasters.Output3: AEP and related agencies implement 
pilot projects to improve capacity for 
management of agriculture and livestock  
information related to productivity and quality 

Inputs

- Short-term experts (Data utilization plannning, 
Satellite development/testing, Data utilization in 
disaster risk reduction/agriculture and livestock 
sector) 

- Training for Counterpart Personnel in Japan

- Local cost for the activities

- Allocation of counterpart personel  

- Coordination among ministries 
and organizations

- Arrangements between projects 
with other development partners, 
etc.

- Arrangements for providing 
necessary data

- Office space for Japanese 
professionals

- Local costs (maintenance costs 
for existing equipment not covered 
by JICA support, meeting 
preparation costs, operating costs 
required for the project, etc.) 



Annex 3-4 (ver. 2.1)

Project Title: Project for Management of Space Programs applied to the Socioeconomic Development
Implementing Agency: Paraguayan Space Agency
Target Group: Pesonnel of AEP and related institutions(AEP)
Period of Project: October 2023 - September 2025 (2 years)
Project Site: Asuncion

Narrative Summary Objectively Verifiable Indicators Means of Verification Important Assumption Achievement Remarks

1. # of projects utilizing space related technology in 
public and private sector
2. # of public data based on geospatial information
3. # of users of data provided

- Government Statistics
- Report from AEP and/or other 
institutions

Mechanism of data provision for 
governmental statistics or 
decision-making process is well 
established.

The ability to utilize space-related 
technologies in Paraguay is strengthened and 
geospatially informed decision-making is 
promoted.

1. # of interagency projects in which AEP was 
involved
2. # of value-added satellite data products in and 
beside pilot projects by GEOLab, AEP 
3. # of Paraguayan staff have training programs in 
Japan and Paraguay

Government Statistics, Project 
Report

1-1. # of trained persons considering gender 
balance

Project Report

1-2. #  of seminars and workshops Project Report

1-3. satisfaction of seminars and workshops Project Report

Same as 1-1, 1-2, 1-3 Project Report

# of PoC, # of practical plans from activity, # of 
papers and reports related to activity

Project Report

Same as 1-1, 1-2, 1-3 Project Report
# of PoC, # of practical plans from activity, # of 
papers and reports related to activity

Project Report

Activities Important Assumption
The Japanese Side The Paraguay Side

1-1: Conduct an evaluation of AEP's existing 
technical methods and tools and make 
recommendations for future planning. 

1-2: Develop enhancement plan based on a 
diagnosis of GEOLab, AEP.

Pre-Conditions

1-3: Provide 6-month hands-on training in 
satellite development, including testing EM of 
Guaranisat-2 at Kyutech between October 
2024 and May 2025. 

1-4. Provide training in satellite data and other 
processing and applications.

1-5. Liaison between AEP and Japanese 
govermental institutions, universities, and 
private companies.

2-1: Set up working groups consisting of AEP 
and related organizations to identify issues 
and implement pilot projects.

2-2: Identify issues where space-related 
technologies can be effectively applied in the 
field of disaster risk reduction.
2-3. Determine scope for applying space-
related technologies to the issues  and design 
pilot projects.

2-4. Develop plan and procure equipment 
(hardware and software) for satellite imagery 
and data collecting/processing.

2-5. Train personnel in the use of tools, 
methods, and techniques for disaster risk 
reduction.

2-6. Implement pilot projects with Working 
Group and existing agreements with 
academia and other governmental and non-
governmental organizations.
2-7. Publish results of pilot projects locally and 
internationally.

3-1: Set up working groups consisting of AEP 
and related organizations to identify issues 
and implement pilot projects.

3-2: Identify issues where space-related 
technologies can be effectively applied in the  
agriculture and livestock sector.

3-3. Determine scope for applying space-
related technologies to the issues  and Design 
pilot projects. 

3-4. Develop plan and procure equipment 
(hardware and software) for satellite imagery 
and data collecting/processing. 

3-5. Train personnel in the use of tools, 
methods, and techniques to improve 
productivity and quality in agriculture and 
livestock sector.

3-6. Implement pilot projects with Working 
Group and existing agreements with 
academia and other governmental and non-
governmental organizations. 
3-7. Publish results of pilot projects locally and 
internationally.

Output1: Human resources and infrastructure 
for AEP upstream and downstream will be 
strengthened.

Output 1: 
All KCCPs were 
conducted, and Space 
Strategic Plan was 
designed. 

Output 2: 
Created Flood Hazard 
Map and released 
Manual

Output 3: 
Soybean growth 
monitoring were 
conducted with creation 
of maps, and released 
Manual 

None

AEP Colleagues and 
JICA Consultant 
achieved the Project 
Purpose through all 
Outputs and Activities. 

None

Output2: AEP and related agencies implement 
pilot projects to improve capacity for analyzing 
disaster risk,and preventing and responding 
to natural disasters.

Output3: AEP and related agencies implement 
pilot projects to improve capacity for 
management of agriculture and livestock  
information related to productivity and quality 
of products. 

別添3-4 (Annex 3-4): PDM ver. 2.1

Inputs

- Short-term experts (Data utilization plannning, 
Satellite development/testing, Data utilization in 
disaster risk reduction/agriculture and livestock 
sector) 

- Training for Counterpart Personnel in Japan

- Local cost for the activities

- Allocation of counterpart personel  

- Coordination among ministries 
and organizations

- Arrangements between projects 
with other development partners, 
etc.

- Arrangements for providing 
necessary data

- Office space for Japanese 
professionals

- Local costs (maintenance costs 
for existing equipment not covered 
by JICA support, meeting 
preparation costs, operating costs 
required for the project, etc.) 

Project Design Matrix (PDM)

2.1
Dated: September 12, 2025

Overall Goal (realises 3 years after project)
Contribute to the development of national 
skills in the space sector and strengthen the 
country's social, economic, scientific and 
technological development

Project Purpose  (realises at the end of the project)

Outputs (Key components of the project)
- Counterpart personnel is 
continuously secured properly

- Other institutions, such as 
government and universities 
accept involvement of pilot 
projets.

Action Plan was 
established based on 
the results of the 
Project. 

Action Plan 
was 
established 
at the Final 
JCC 
Meeting.


































































































































































































































