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  Abstract  

 
 

Rural women in Africa lack access and control over land a situation making it 

hard for majority to experience economic freedom at household level despite their 

significant role in socio-economic development. Despite this access they are able 

to practice poultry farming albeit with limited resource outlay because this 

enterprise doesn’t challenge patriarchal monopoly over productive resources. The 
purpose of the study was to determine socio-economic factors that influence 

sustainability of women group poultry projects in Navakholo sub-county in 

Kakamega County, Kenya. The objectives of the study were: To establish extent 

to which social status of members of women groups and to determine how 

education level of members of women groups influence sustainability of poultry 

projects in Navakholo in Kakamega County, Kenya. The study was grounded in 

attribution theory and adopted descriptive research design and correlation 

research design. Krejcie & Morgan sample size determination table and simple 

sampling techniques was used to select a sample size of 169 from a study 

population of 302 members in 18 women groups.Additionally purposive 

sampling techniques was adopted in selecting 18 key informants in the 

Department of Livestock. Quantitative data was gathered using questionnaire 

while qualitative data was analyzed byinterview guide and observation schedules. 

Quantitative data was analyzed using frequencies, percentages, mean scores and 

standard deviations. Inferential analysis was analyzed using regression and 

correlations models. Null hypothesis was finally tested using by t-test andp- value 

method. The study established that social status did not influence sustainability of 

women poultry projects. A strong positive correlation of 7.2 existed between 

sustainability of poultry projects and social status of women groups, at p0.975, 

p<0.05. The study found that women have the skills, education and knowledge on 

poultry projects. A positive correlation exists between education sufficiency and 

generation of profits at r=0.875, p=0.05 and regression findings shows that 

education levels contributes to 6.7% to one unit value of performance of poultry 

projects at t=1.610, p<0.01.  Stakeholders need to develop suitable policies that 

capacitated women to adopt poultry projects.    
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1. Introduction 
The advent of quantum computing represents a paradigm shift in computational power, promising to 

revolutionize fields ranging from drug discovery to financial modeling. However, this technological leap also 

poses significant challenges to the foundations of modern cryptography, which underpins the security of our 

digital infrastructure. As quantum computers become more powerful, they threaten to break many of the 

cryptographic algorithms that currently protect our sensitive data and communications (Mosca, 2018).This paper 

explores the intricate relationship between quantum computing and cryptography, focusing on the development 

of post-quantum cryptographic algorithms designed to withstand attacks from quantum computers. We will 

examine the current state of quantum computing, its potential impact on existing cryptographic systems, and the 

global efforts to develop and standardize quantum-resistant cryptographic solutions. 

 

2. The QuantumComputingLandscape 
Quantum computing harnesses the principles of quantum mechanics to perform computations that are 

infeasible for classical computers. Unlike classical bits, which can be either 0 or 1, quantum bits (qubits) can 

exist in a superposition of states, allowing quantum computers to process vast amounts of information 

simultaneously (National Academies of Sciences, Engineering, and Medicine, 2019).While fully functional 

large-scale quantum computers are not yet a reality, significant progress has been made in recent years. 

Companies and research institutions worldwide are racing to develop quantum processors with increasing 

numbers of qubits and improved error correction (Broadcom Inc., 2024).Quantum computing promises 

improvements in various sectors, including finance, pharmaceuticals, manufacturing, and logistics. For instance, 

quantum algorithms could optimize supply chains, accelerate drug discovery, and enhance financial risk 

modeling (Xiang & Yang, 2020).Quantum computers pose a particular threat to public-key cryptography, which 

forms the basis of many secure communication protocols. Algorithms such as RSA and Elliptic Curve 

Cryptography (ECC) are especially vulnerable to quantum attacks (National Security Agency, 2021).Peter Shor's 

quantum algorithm, published in 1994, demonstrated that a sufficiently powerful quantum computer could factor 

large numbers exponentially faster than the best-known classical algorithms. This capability would effectively 

break RSA encryption, which relies on the difficulty of factoring large numbers (Shor, 1997).While the exact 

timeline for the development of cryptographically relevant quantum computers remains uncertain, many experts 

believe that such machines could become a reality within the next 10-20 years. This urgency has spurred efforts 

to develop and implement quantum-resistant cryptographic solutions (Mosca, 2018).Post-quantum cryptography 

(PQC) refers to cryptographic algorithms that are believed to be secure against attacks by both classical and 

quantum computers. The goal of PQC is to develop algorithms that can replace current public-key systems and 

maintain long-term security in a post-quantum world (Bernstein & Lange, 2017).In 2016, the National Institute 

of Standards and Technology (NIST) initiated a process to solicit, evaluate, and standardize quantum-resistant 

public-key cryptographic algorithms. This multi-year effort involves collaboration with cryptographers 

worldwide to identify the most promising post-quantum cryptographic candidates (Chen et al., 2016).Several 

approaches to post-quantum cryptography have emerged, each with its own strengths and challenges: 

 Lattice-based cryptography 

 Code-based cryptography 

 Multivariate cryptography 

 Hash-based signatures 

 Isogeny-based cryptography 

These approaches rely on mathematical problems that are believed to be difficult for both classical and 

quantum computers to solve (Alagic et al., 2020). 

 

3. DevelopingQuantum-ResistantStandards 
Quantum computing harnesses the principles of quantum mechanics to perform computations that are 

infeasible for classical computers. Unlike classical bits, which can be either 0 or 1, quantum bits (qubits) can 

exist in a superposition of states, allowing quantum computers to process vast amounts of information 

simultaneously (National Academies of Sciences.NIST has been at the forefront of efforts to standardize post-

quantum cryptographic algorithms. The organization has conducted multiple rounds of evaluation, narrowing 

down candidates for public-key encryption, key-establishment, and digital signature schemes (National Institute 

of Standards and Technology, n.d.).The development of post-quantum cryptographic standards is a global effort, 

involving collaboration between government agencies, academic institutions, and industry partners. 

Organizations such as the European Telecommunications Standards Institute (ETSI) and the Internet 
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Engineering Task Force (IETF) are also contributing to the standardization process (Stebila&Mosca, 2016).In 

July 2022, NIST announced the selection of four PQC algorithms for standardization: 

 CRYSTALS-Kyber for general encryption 

 CRYSTALS-Dilithium for digital signatures 

 FALCON as an additional digital signature algorithm 

 SPHINCS+ as a stateless hash-based signature scheme 

These algorithms represent a diverse set of approaches to post-quantum cryptography, providing 

options for different use cases and security requirements (National Institute of Standards and Technology, 

n.d.).One of the key challenges in adopting post-quantum cryptography is ensuring crypto-agility – the ability to 

quickly swap out cryptographic algorithms as needed. Organizations must develop comprehensive migration 

plans that allow for the seamless transition to new cryptographic standards (DigiCert Insights, n.d.).Post-

quantum algorithms often have different performance characteristics compared to current cryptographic systems. 

Implementers must consider factors such as key size, signature size, and computational requirements when 

integrating these new algorithms into existing systems (Wallden&Kashefi, 2019).To mitigate risks during the 

transition to post-quantum cryptography, many experts recommend the use of hybrid schemes that combine 

classical and post-quantum algorithms. This approach provides a layer of protection against both classical and 

quantum attacks during the transition period (Stebila&Mosca, 2016). 

 

 

4. Governmentand Industry Initiatives andOverallImplications 
 

The Cybersecurity and Infrastructure Security Agency (CISA) has launched a Post-Quantum 

Cryptography Initiative to address the threats posed by quantum computing. This initiative aims to support 

critical infrastructure and government network owners in transitioning to post-quantum cryptography 

(Cybersecurity and Infrastructure Security Agency, n.d.).The National Security Agency (NSA) has provided 

guidance on the adoption of quantum-resistant algorithms, emphasizing the importance of preparing for the post-

quantum era. The agency recommends a phased approach to implementing post-quantum cryptography (National 

Security Agency, 2021).Major technology companies and research institutions are actively investing in post-

quantum cryptography research and development. Companies like Google, IBM, and Microsoft are working on 

implementing and testing post-quantum algorithms in real-world scenarios (Broadcom Inc., 2024).The threat of 

quantum computing to current cryptographic systems raises concerns about the long-term protection of sensitive 

data. Information encrypted today could be vulnerable to future quantum attacks, a concept known as "harvest 

now, decrypt later" (National Security Agency, 2021).Developing quantum-safe network protocols is crucial for 

ensuring the security of internet communications in the post-quantum era. This includes updating protocols such 

as TLS, SSH, and VPNs to incorporate post-quantum algorithms (Stebila&Mosca, 2016).Quantum computing 

poses potential threats to blockchain technologies and cryptocurrencies, which rely heavily on public-key 

cryptography. The development of quantum-resistant blockchain protocols is an active area of research (Xiang & 

Yang, 2020). 

 

5. Future DirectionsandResearch 

 
While NIST has selected initial algorithms for standardization, research into new and improved post-

quantum cryptographic schemes continues. Future rounds of evaluation may lead to the adoption of additional 

algorithms or refinements to existing ones (Alagic et al., 2020).In addition to post-quantum cryptography, 

research is ongoing in the field of quantum cryptography, which uses quantum mechanical properties to secure 

communications. Quantum Key Distribution (QKD) is one promising approach, although it faces significant 

practical challenges (Wallden&Kashefi, 2019).Organizations across all sectors must begin preparing for the 

transition to post-quantum cryptography. This includes conducting cryptographic inventories, developing 

migration strategies, and investing in crypto-agile systems (Cybersecurity and Infrastructure Security Agency, 

n.d.). 

 

6. Conclusion 
The advent of quantum computing presents both unprecedented opportunities and significant challenges 

to the field of cryptography. As we stand on the brink of the quantum era, it is crucial that we develop and 

implement robust post-quantum cryptographic solutions to protect our digital infrastructure. The efforts of 

organizations like NIST, NSA, and CISA, along with contributions from academia and industry, are paving the 

way for a secure post-quantum future. However, the transition to quantum-resistant cryptography will require a 

coordinated and proactive approach from all stakeholders. As we navigate this cryptographic paradigm shift, 
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continued research, standardization efforts, and practical implementation strategies will be essential. By 

embracing crypto-agility and investing in post-quantum preparedness, we can ensure the long-term security and 

integrity of our digital communications in the face of quantum threats. The journey towards post-quantum 

cryptography is not just a technological challenge but a critical component of our future cybersecurity landscape. 

As quantum computing continues to advance, our cryptographic defenses must evolve in tandem, safeguarding 

the confidentiality, integrity, and authenticity of information in the quantum age. 
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