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WHY CAMELLIA FAILED TO BECOME A WIDESPREAD
CRYPTOGRAPHIC STANDARD

The selection of cryptographic standards shapes the foundation of the
global information security infrastructure. Although technical excellence
should ideally guide the adoption of standards, the case of the Camellia cipher
demonstrates that market success depends on a complex combination of
technical, political, and economic factors. This research investigates why
Camellia, despite possessing security and performance characteristics
comparable to AES, achieved only regional adoption, primarily within Asian
markets.

Developed in 2000 through collaboration between NTT and Mitsubishi
Electric, Camellia represents a highly sophisticated cryptographic solution.
The algorithm is a 128-bit block cipher supporting key lengths of 128, 192,
and 256 bits. Its architecture employs a modified Feistel network consisting
of 18 or 24 rounds and incorporates FL/FL™! functions for additional security
[1]. Independent security evaluations conducted by CRYPTREC and
NESSIE confirmed that Camellia offers resistance to differential and linear
cryptanalysis equivalent to AES, which led to its certification under ISO/IEC
18033-3 [2].

Performance benchmarks reveal several technical advantages of
Camellia. The algorithm demonstrates superior efficiency on 8-bit
microcontrollers through optimized lookup table operations and lower
memory requirements. Power consumption analysis shows reduced energy
usage compared to AES in resource-constrained environments, providing
notable benefits for 10T and mobile applications [3]. However, these
technical merits were insufficient to ensure global standardization and market
dominance.

The key factor that undermined Camellia’s international adoption was
timing. AES obtained NIST standardization through FIPS 197 in 2001,
securing a decisive first-mover advantage during the transition from DES. By
the time Camellia pursued international standardization, AES had already
achieved substantial market penetration and deep integration within industry
solutions. Cryptographic standards exhibit strong network effects, where
early adoption creates self-reinforcing advantages through compatibility
requirements and ecosystem development [4].
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Geopolitical influences also played a crucial role. The U.S. government’s
mandate requiring AES in federal systems immediately legitimized the
standard and stimulated wide-scale adoption across the private sector. In
contrast, Camellia received official backing primarily from Japan, which
limited its credibility and exposure in Western markets. Moreover, the
transparent, globally oriented AES selection process managed by NIST
contrasted with Camellia’s domestic evaluation in Japan, raising concerns
among international stakeholders [5].

Infrastructure-related and linguistic factors further hindered adoption.
Major processor manufacturers developed AES-specific optimizations, such
as Intel AES-NI and ARM Cryptography Extensions, providing AES with
unmatched performance advantages and embedding it deeply into hardware
ecosystems [6]. Simultaneously, early documentation for Camellia was
available mainly in Japanese, restricting evaluation and understanding among
Western cryptographers. Although English translations were later released,
these initial accessibility barriers reduced awareness during the critical early
adoption phase [7].

In summary, the experience of Camellia emphasizes that even robust
algorithms may remain regionally confined if these strategic factors are not
addressed effectively. Successful adoption requires synchronized political
support, optimal timing, ecosystem readiness, and international outreach.

References:

1. Aoki K., Ichikawa T., Kanda M. Specification of Camellia - a 128-bit
Block Cipher. NTT and Mitsubishi Electric Corporation, 2000. 56 p.

2. Cryptrec. Cryptrec report 2002: Evaluation of cryptographic
techniques. Information-technology Promotion Agency, Japan, 2003. 331 p.

3. Matsui M., Nakajima J. Performance analysis and parallel
implementation of Camellia // IEICE Transactions. 2008. VVol. E91-A, No. 1.
P. 172-180.

4. Anderson R. Security engineering: A guide to building dependable
distributed systems. 2nd ed. Wiley, 2008. 1088 p.

5. Schneier B. The politics of cryptographic standards // Crypto-Gram
Newsletter.  April  2002. URL: https://www.schneier.com/crypto-
gram/archives/2002/0415.html

6. Gueron S. Intel advanced encryption standard (AES) instructions set.
Intel Corporation, 2010. 94 p.

7. Nessie Consortium. Nessie security report. IST-1999-12324. Version
2.0. 2003. 94p.

139


https://www.schneier.com/crypto-gram/archives/2002/0415.html
https://www.schneier.com/crypto-gram/archives/2002/0415.html

