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ABSTRACT

This study analyzes domestic and international climate technology R&D data platforms to identify strategic directions for
improving their practical utility. Using an extended Information Systems (IS) Success Model, adapted from DeLone and
McLean (2003) to reflect trends in Al and Open APIs, the study conducts a cross-case analysis of six platforms: NASA
Earthdata, IEA Data & Statistics, and Copernicus as international cases, and SROME, KREONET, and the NTIS Social Issue
Platform as domestic cases. The analysis reveals distinct strategic differences across three quality dimensions. In terms of
system quality, international platforms prioritize intuitive spatiotemporal visualization that reduces users' cognitive load,
whereas domestic platforms show strengths in Al-driven interpretation tools. In terms of information quality, global platforms
assign persistent DOIs and provide standardized metadata, thereby strengthening scientific credibility, whereas domestic
platforms remain largely focused on administrative reliability through inter-agency linkage. In terms of service quality, leading
international platforms have developed open knowledge ecosystems through Jupyter Notebook environments and Open APIs,
whereas domestic platforms remain limited to conventional Q&A-based support. Based on these findings, this study proposes
three advancement strategies: integrating intuitive user interfaces with intelligent analysis environments, establishing DOI-based
data governance and Linked Open Data standards, and building an open ecosystem that combines specialized APIs with

code-based training programs.

Key words : Climate Technology Data Platform, IS Success Model, Data Governance, Open API, Knowledge Ecosystem,

Cross-Case Analysis
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Table 1. Paradigm shift and key characteristics of data platforms
Paradigm/ . Key Technologies & .
Core Concept & Characteristics . Value Creation & Purpose

Stage Architecture
Traditional . o . . . .

Archi » Simple storage and provision of public |+ Data Dam * Opening public R&D and observation data

rchive

(Past) data in file formats * Centralized Repositories * Laying the foundation for the Data Economy

ast
» Support for the entire data lifecycle
Integrated (collection, processing, analysis, * Activating the Data Economy
o * Integrated Platform i . .
Platform distribution) . * Creating socio-economic value through data
. Architecture .
(Present) * Integrated digital ecosystem for sharing.
stakeholder interactions
. . . L . * Accelerating carbon neutrality via
Intelligent |+ Al-driven analytical insights without e Data Lakehouse o . .
multidisciplinary fusion (Climate Tech)
Ecosystem manual searches e Data Mesh L . .
. L * Deriving innovative business and research
(Future) * Flexible and distributed data governance |+ Al
outcomes

Sources: ORACLE (2022), Quest (2025), KISDI (2013), NIA (2023), KIPA (2023)
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Table 2. Differences in perception of data platforms: Provider vs. user perspectives

Comparison Area

Provider (System Developer) Perspective

User (Demand-Side) Perspective

Core Value & Focus .
* Accumulation of large-scale data

* System stability and infrastructure deployment * Data quality, accuracy, and reliability

» Ease of analysis and practical utility

Key Success Indicators

* Volume of opened data (Number of datasets) * Contribution to substantive problem-solving

* Quantitative metrics (Downloads, page views) » User satisfaction and analytical insights

Major Perceptions &

. . public.”
Pain Points (Gap)

* Focuses on technical implementation.

 “Sufficient data has been opened and provided to the | * “Data is difficult to locate, formats are inconsistent, and

analytical tools are lacking.”

* Focuses on service and information quality.

Source: Yeo et al. (2014), NIA (2023)
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Source: DeLone and McLean (2003)
Fig. 1. The Delone and McLean (2003) Information

systems success model
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Table 3. Analytical framework for data platforms based on the IS success model

Evaluation Area

Key Measurement Items
(Features & Capabilities)

Related
IS Factor

1. Data Accessibility

Intuitive search interface and ease of navigation

Spatiotemporal and domain-specific data filtering

System Quality

2. Data Quality & Reliability

Accuracy, timeliness, and completeness of data
Provision of detailed metadata and DOI
Machine-readable open formats (LOD)

Information Quality

3. Analysis & Visualization Environment

Web-based dynamic visualization tools
Al-driven automated keyword/sentence analysis

Built-in data processing capabilities

System Quality & Service Quality

4. Interoperability & Scalability

Provision of Open APIs for external linkage
Support for standard data exchange formats

Scalability of the platform ecosystem

Service Quality

(Openness)

5. User Support & Ecosystem

Interactive communication channels (Q&A)
Comprehensive guidelines and use cases

Active training environments

Service Quality
(User Support)

Source: Synthesized by the author based on DeLone and McLean (2003), KIPA (2023), and Zhang et al. (2022).
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@ NASA Earthdata (7|=): U|=F §5-+F=(NASA)O]

2GS AT B U J1F dold B3 BBl 9
4. 387, 9% B2 5 W@ dolES A AA A7

Table 4. Overview of the analyzed data platforms

7|& CIOE 2& ZE0MS IR A Sae=z 603

A=Al st glow, @A 119 EfEto]E o] 49
A #= YolgE H8sta Qlth(Earthdata, 2026).
Hersbach et al. (2020) 5 tt59] A|st ALo|A 7|&
HgolgAlo s &EE= 5 el &Lt A5EH AU
ot 7 dlolelAle] gt J++ AEAHDONE F-ofs}od
gog Q18-S A elstel, JBH Azts £79t AhLa
£ 93t & AHA(Open APHE 73 FETIT 9
123 AR grpite

@ IEA Data & Statistics (IEA, =A]|7]71): <A A]
7I1FHIEA)7E AFshz AUA =Hl E3t 54 EHE
oltk. £474 HjET, 71 ofuix) v 9 H Hol
HE AlFot, 347179 S48 v e R blojg &
At dygol =11, T dEY FAY JIHHEE
GARES AFsel A AbAe} A7Ae] BEE}
e},
® Copemicus (EU): S-HAZHEU)S] T2 13 of 7[4t
et 7|5 W3E B9t AH|A EFEot d7], S, SA,
%S} 5 A4 Hobol HolEg Aul2 B ovld
AL &l A5t ‘:}. 53] dAAEe] EHE HolA A
H dHel"HE 4% 4+ 3UEE  Jupyter
Notebook €7 Xﬂ:‘lﬂ% 5, AR BA A= 735}
E F34o= X]%J'EF}‘:]'-

Category Platform Name

Data Domain

Key Characteristics

NASA Earthdata

Map-based search

Earth observation & Climate data | * Data DOI assignment

Open API ecosystem

International IEA Data & Statistics

Domain-specific filtering

Energy & Greenhouse gas * Interactive dashboards

High-reliability statistics

Copernicus

Distributed service architecture

Climate changeservices * Jupyter Notebook integration

Educational training support

SROME

Al-based text/keyword analysis

Industrial technology R&D * Network visualization

R&D trend tracking

Domestic KREONET

Science & tech.

research infrastructure

High-Performance Computing

Large-capacity data transmission

Distributed processing

NTIS Social Issue
Platform

Issue-based data curation

National R&D (Social issues) * R&D project & policy linkage

Administrative accessibility

Source: Synthesized by the author based on the official web portals of each respective data platform
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@ KREONET (3315|144 2 A 79, KISTI): 7}
215 AL 7Rte 2 F5d W& AT A&
lme} ESiEoltt. 7|% 9 A+ 5 HolE = & HE
Hlo|E(PB) 20| &5l 7497} @ol(Earthdata, 2026;
Hersbach et al., 2020), H|o|E|E L&A A4t A
Sk 145 Azt A7 AlA" FE9] dilo] Het
KREONET-Z ©o|#3F tf-85F 7|% Hlolg 9] 21& HAF
9 ¥g B A 84S Algcts 2W KL et
ERE 02N, AAF FF ZHO IS4 Atd|(extreme
case)ZA] BA thato] :ZFEIITh Ock et al. (2023)%
715 A B3 JEAIAH M A4 11435 Hlo]
H A7 Qlzete] F84S AR vh ok

® NTIS ABEASNEERE A& EA+
Y, KISTI): 7} R&D At ¥ A JEE FFHo=2
AlZsk= NTIS Wol| 54 E3F E3hEolnt. 7| FHSh,
wAER 5 =Y gy FHS AREAER 3=
R&D Hlo|EE FAEEZ st Algsict.
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4. 29| 718712 HlOJE SE
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4.1. 12| HIOJE SUE BN

4.1.1. NASA Earthdata (USA)

0] §FLO=(NASA)O| S5l Earthdatal= A A7
9] A+ #Z 4 7|¥ HlolHE B oE A Fotes 2
2 Ax ZFEo|t} o] THES] /M E EF2 AHE
2 Q1A Heg skt T B I A
golg AWUA A Ao}l ‘Worldview &= A& 7]t
JIEIFlo| AE MW WA, AHAL B4 HAE 4
A glol AZAdollA Yok A3t et el
o] 94 HolEE THLE AlZ3}otal gAgt 4=
| Qeteh. w3, A wlolEAlviet Al HAE
AHZHDONE Fofstal AAst =59 HEtt|olE & A
S0 ZH, A4AL HolHE & =F 5ol B
AL & e HEHH A= 7uke gdsta Qi

IS A3 24 7Ao]A NASA Earthdata= A|AE &
AEEA g UDT JE FE(DOI-EE HErH ol E)
SHofA BE 2 $£E2 55511, Open API ABE( A
S 5ol AHla 49 A58 JIoNE FHE

= o]

=R =

Source: Captured from the official website of NASA Earthdata Worldview
Fig. 2. Spatiotemporal visual exploration environment of NASA Earthdata (Worldview)
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Kore: 2025 o

Data and statistics

Datnexplorers  Datasers  Chartlbrary  About

Global EV i gy
“ € E Explorer Efficiency Indicators Data
. Explorer
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Statistics

189959.6 GWh

[re————

Source: Captured from the official website of IEA Data & Statistics

Fig. 3. Domain-specific filtering and interactive visualization dashboard of IEA Data & Statistics

Source: Captured from the official website of Copernicus Climate Change Service (C3S)

Fig. 4. Interactive climate visualization (C3S Atlas) and user analysis environment (Jupyter Hub) of Copernicus

4.1.2. |IEA Data & Statistics (IEA)

FAOH A 7]FHIEA)S] &4 EHEL 7IFH} &
o] HAQ A Zof HolEE Mgd o= gt ‘A
F¥(Fuel)y’, ‘=78 (Country)’, ‘X]HEE(Indicator)’ 5 ©f
HA wHRle] Aot e AAE Alssto] ARGA
o] AE FJLAHL Fdisteldeh. 24717 579 44T
tolg A5 AZ A1EFH SAE A, ERHF
oA Ay A xS QoFH AIAE AES} JIFHEE o
ARE FHE vg] ZAT £ Q= FE ATt

IS A3md T4 [EA EHE2 HE FE(TolH
e -4 Ala" FFE(EH R 53 DE)OA
7d7H<& HoJu, Open API HIA| 02 o287 -S4/
SHL dHAo=w AtH ol

4.1.3. Copernicus (EU)

EU9| Copernicusi= 7|83} AB|A0] E3HE HolH
£ B4 o1gdE B9 Algshe EREolth 7,
1, 4 & FAEE E31E A1Z3F Z7(C3S Atlas)E
Alste] =HQld A B&AS wolil Utk FolET
Copernicus®| 7P =HAQ AP A2 o84}
AY 9 EA A A5 A A ATk AHEAE SRE
of 4] To] X (Python) 7|5t9] Jupyter Notebook THES &
s AF TlolHE 7Hgota £AT 4 e HE 3t
A-5gh.

IS &R oA Copernicuss= AH|A EZ (Jupyter
Notebook W54, A APDOA =4 A 5 7HE %
U S Holw, ol 7]|F7]& R&D HoE 9 1 E
d AR B 7P F Aok Al ddEh

I
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d keyword network visualization tools of SROME

2. Development Environment for the KREONET Al Research Platform

» Anopen-source-based Al platform is developed using the following technologies:
- An Al research workspace is built using a containerized virtualization environment based on Kubernetes and Docker.

- The container environment utilizes Ceph's object storage interface for storage. This setup allows integration with external cloud

systems and enables data transfer using the 53 interface, providing a cloud-compatible and extensible storage infrastructure.

- A private image registry is configured using Harbor, enabling
environment, similar to Docker Hub.

- The platform provides a distributed computing environment
through a CLI-based interface.

users to store and share container images in a secure and controlled

using Kubeflow's TF-Operator and MPI Job, with access currently available

* A user-friendly environment is needed, which requires the development of a web-based interface
- Keycloak is used to provide user authentication, and Harbor and Grafana are configured to support a centralized and unified login

environment.

e R O h A
Service
Software o P PyTOFC python
for Al ,%
o Y
OPEN MPI TensorFlow
| gt -3 A
Platform (@) @ G} 3
& kubernetes YCLOAK ROOK HARBOR Grafana  wasticsearc
Manage . .
i, 3 e
Software 8+ KAFE @ Jupyter K
docker ‘\-/ ban

Monitoring Mange

« KREONET Al Platform - Al KREONET is a system designed to provide computing environments, consisting of computing, storage,

distributed computing, and monitoring components.

Fig. 6. High—performance computing and ultra—hi
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Source: Captured from the official website of KREONET
gh—-speed data transmission architecture of KREONET
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Fig. 7. Purpose-oriented data curation by social issues and integrated R&D statistics dashboard of NTIS
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Table 5. Comparison of key features and capabilities among selected data platforms

o Data Quality & Analysis & Interoperability & User Support &
Platform Data Accessibility o . L .
Reliability Visualization Scalability Ecosystem
. . Worldview dynamic .
Map-driven search; DOI assignment; o Step-by-step tutorials;
NASA L . L visualization; Earthdata Tools APIs . o
multi-dimensional | NASA-backed credibility; L detailed citation
Earthdata . . timeline-based ecosystem L
filtering detailed metadata . guidelines
observation
Intuitive filter-based Interactive time-series FAQ by topic;
IEA Data & Government-sourced; o CSV download only; o i
. search; Data o charts; key indicator limited community
Statistics regular report publication . no Open API
Explorer summaries features
L o C3S Atlas; specialized . .
. Specialized portals EU-backed credibility; K o Dedicated APIs; Structured training
Copernicus K visualization tools by . .
by domain structured metadata JupyterHub integration programs
theme
Al-based . .
Dual access by user Internal API only; Active user inquiry
Regular content updates; keyword/sentence o o
SROME type; Al keyword L . limited external board; limited
. KEIT statistics reports analysis; word clouds; . . . .
analysis integration learning materials
charts
. Cloud-compatible . .
Restricted to . o . Customer satisfaction
. Ensuring credibility and High-performance Al storage; . .
KREONET professional Lo . . surveys; insufficient
reliability development environment user-customized .
researchers . . step-by-step materials
integration
NTIS Social Topic classification National R&D data Topic-based dashboards; | NTIS API available; | NTIS Q&A channel;
ocia.
| by social issues; map | linkage; some unclear limited interactive limited specialized |limited platform-level
ssue
interface source dates analysis APIs support

Table 6. Structured quality level comparison (high/medium/low)

o Data Quality & Analysis & Interoperability & User Support &
Platform Data Accessibility L . L .
Reliability Visualization Scalability Ecosystem
NASA High High High High High
i i i i i
Earthdata & & & & &
IEA Data & . . . .
. High High Medium Low Medium
Statistics
Copernicus High High High High High
SROME Medium Medium High Low Medium
KREONET Low Medium Medium Medium Low
NTIS Social . )
Medium Medium Low Low Low
Issue

* Evaluation criteria: High, fulfillment of most assessment indicators; Medium, partial fulfillment of indicators; Low, non-fulfillment of
indicators or beginner-level proficiency. Assessment was based on the availability of DOI information, official Open API support, analytical

environments such as Jupyter notebooks, and educational resources beyond standard documentation.

7 AT 5 ASARL Q&A’ FEo] HEY A I
2L} Copernicus, NASA 5 A= AHIS2 ARAPE A4

79 ot 4 7S 8l& 5 S+ Jupyter Notebook

4% A AFAL, A% ALY AREA IFY
% Sl Open APL AEiAS T53ka 9irk
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