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FOREWORD 
The Namibia - German Green Hydrogen Research and Development Conference 

was organised and hosted by the Namibia Green Hydrogen Research Institute of the 

University of Namibia. The conference was in collaboration with Institute of Economics 

and Rational Use of Energy (IER) -University of Stuttgart, Germany, and Daures Green 

Hydrogen - internationally recognized for their leading roles and pioneering actions in 

the development of the Green Hydrogen Economy in Namibia.  The aim was to 

present and inform stakeholders of progress made since the award of the Joint 

Communique’ of Intent (JCOI) funds by Southern African Science Services Centre for 

Climate Change and Adaptation Land Management (SASSCAL), the Fund 

Administrator of the funds availed by then German Federal Ministry of Education and 

Research (BMBF), now Federal Ministry of Research, Technology, and Space (BMFTR).  

The Conference took place from 04 to 05 June 2025, in Windhoek, Namibia. It 

consisted of an Opening Session and a Plenary Session where 15 research 

presentations were given on the Daures Green Hydrogen Village, and related 

research findings. We sincerely thank the presenters, session chairpersons, moderators, 

and the students who greatly contributed to the success of the conference. We are 

grateful to the presenters and the participants for their engaging contributions. 

 

 Zivayi Chiguvare, Ph.D. On behalf of the Organizing Committee 
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University of Namibia 's Role in Namibia's Green 

Hydrogen Development 
 

UNIVERSITY OF NAMIBIA VICE CHANCELLOR’S REMARKS ON THE OCCASION OF THE 

NAMIBIA - GERMANY GREEN HYDROGEN RESEARCH AND DEVELOPMENT 

CONFERENCE, 2025 

PRESENTED BY PROF GIDEON, PVC: ACADEMIC AFFAIRS, UNAM 

  

I am delighted this morning to express few remarks before experts in the areas of 

Green-hydrogen.  

 

• I should mention from the onset that modern energy transforms difficult tasks into 

manageable ones, even to the extent that human beings would never manage 

with their physical power. When used for the good of mankind it is the best 

invention ever.  

• However, the exploitation of energy resources stored over millions of years within 

a short time brings about challenges such as global warming due to greenhouse 

gas emissions, exceeding natural sequestration through photosynthesis.  

• Such emissions, especially from the use of fossil fuels increase the levels of Carbon 

dioxide and other gases in the atmosphere, leading to global warming, with 

global consequences, usually negative, for all.  

• Conversion of energy sources to electricity has revolutionized economies by 

making it possible to transmit and distribute energy over long distances in a fast 

and efficient manner.  

 

Director of Proceedings, exploitation of renewable energy sources such as solar, wind 

and biomass, and geothermal, is an alternative, environmentally friendly, and 

sustainable initiative, which has brought us all together here.  

• Green Hydrogen is produced by using solar and wind energy resources to 

break water molecules into Hydrogen and Oxygen. 

• Hydrogen is an energy carrier, which when recombined with Oxygen, releases 

a lot of energy. This way we can export our sun and wind to Germany and 

other countries with less opportunity to have the sun we enjoy here in Namibia, 

and this can be a source of economic growth for our country.  

• Global partnerships, such as the collaboration between Germany and 

Namibia, enables the exploitation of these resources for the greater good.  

• The global push toward renewable energy sources have seen Namibia position 

itself as a key player in green hydrogen development, largely due to its 

abundant natural resources and strategic location.  
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Dear Participants, central to this emerging industry is the University of Namibia (UNAM), 

which has made significant contributions to green hydrogen development, ensuring 

the country remains at the forefront of this global energy transition. 

 

• As alluded to earlier, one of UNAM's contributions is the establishment of the 

Namibia Green Hydrogen Research Institute (NGHRI), as a hub for research, 

innovation, and development in green hydrogen technologies.  

• The creation of the Institute underscores the university's commitment to 

contributing to sustainable energy solutions not only for Namibia but also for 

the global community.  

• The institute plays a pivotal role in advancing knowledge, fostering innovation, 

and developing technologies related to green hydrogen, a clean and 

renewable energy source that holds immense potential for reducing carbon 

emissions. 

• The NGHRI focusses on different aspects of green hydrogen value chain, 

including Clean Hydrogen Production, Hydrogen Storage and Distribution, New 

Materials and Delivery, Hydrogen Use and Fuel Cell Technology for Mobility 

Applications, Hydrogen Capacity Building Competence and Standards, and 

Hydrogen Digital and Emerging Technologies. 

• We have no doubt that research in these areas will help in addressing the 

technical, economic, and environmental challenges associated with green 

hydrogen production, storage, and utilization.  

• The institute is geared to support interdisciplinary research, bringing together 

experts in engineering and natural sciences like physics, chemistry, 

environmental science, and economics, to drive Namibia's green hydrogen 

agenda forward. 

 

Director of proceedings, by investing in education and capacity building, UNAM 

ensures that Namibia has a pool of highly trained professionals who can lead the 

development and implementation of green hydrogen projects. 

  

• Youth for Green Hydrogen scholarships awarded through SASSCAL, and PhD 

scholarship at BAM is point of reference in building capacity.  

• I should point out that we are thankful to the German Government for 

facilitating such initiatives, which not only strengthens Namibia's human 

resource base but also fosters international collaboration and knowledge 

exchange, crucial for the success of green hydrogen initiatives. 

Dear participants, the University of Namibia (UNAM) has taken a proactive role in 

advancing green hydrogen development through its participation in key pilot projects 

such as the Daures Green Hydrogen Village Pilot Project in the Erongo Region of 

Namibia.  

• Such projects are critical for demonstrating the viability of green hydrogen 

technologies and for positioning Namibia as a leader in the global green 

hydrogen market. 

• I wish to mention that the Daures Green Hydrogen Village is a landmark 

project that aims to create a sustainable community powered entirely by 

green hydrogen. Located in the Daures Constituency of the Erongo Region, 
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this project is a collaborative effort involving the government, private 

sector, and academia, where the University of Namibia and the University 

of Stuttgart play a critical role in research and development. 

• As I conclude I wish to stress that one of the unique aspects of the Daures 

Green Hydrogen Village is the production of green ammonia, using green 

hydrogen.  

• UNAM's involvement includes research on optimal methods for green 

ammonia production, and its application in fertilizers for hydroponic 

systems, ensuring efficient and sustainable agricultural practices. 

• The university's involvement therefore ensures that the solutions developed 

are not only technologically sound but also economically viable and 

environmentally sustainable for the local context.  

 

Dear Participants, with these few remarks, I wish you all, fruitful deliberations during this 

Conference.  

Thank you!  
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Green Hydrogen Initiatives and Progress in Namibia 

Mr. James Mnyupe 

Head of the Green Hydrogen Programme – Namibia 
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Daures Green Hydrogen Village Pilot Project - Status of 

Completion 
 

Jerome Namaseb 

Daures Green Hydrogen Village 

E-mail: jerome@Daures.green 

The Daures Green Hydrogen Village initiative represents a pioneering approach to 

sustainable energy production, community empowerment and participation through 

the integration of renewable resources. The presentation will outline the innovative 

framework of the Daures project, which harnesses the abundant solar and wind 

energy in the Namibian landscape to produce green hydrogen and ammonia. The 

project is a crucial element in the transition to a low-carbon economy. The project, 

which partnered with the University of Namibia and University of Stuttgart, is 

multifaceted in nature and includes the establishment of a self-sustaining energy 

ecosystem, the production of agriculture products, training facility in the hydrogen 

and agricultural space and enablement of research activities related to the green 

hydrogen and ammonia industries. The presentation will highlight project milestones 

and implementation processes. Furthermore, we will discuss the scaling of the project 

for industrial production. 

 

 

Mr. Jerome Namaseb is the Chief Executive Officer of the Daures 

Green Hydrogen Village (www.daures.green). The Daures Green 

Hydrogen Village is a ground-breaking initiative that has 

established a green hydrogen and 

green ammonia production project. The project leverages the 

country's abundant renewable resources in a sustainable 

manner demonstrating a green circular economy that includes 

participation by local community groups. 

  

http://www.daures.green/
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Overview of Research Undertaken by IER- University of 

Stuttgart on Daures GH2 Village 
 

Dr. Ludger Eltrop 

Institute of Energy Economics and Rational Energy Use – University of Stuttgart, 

Heßbrühlstr. 49 a, D-70569 Stuttgart, Germany 
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Overview of Research undertaken by NGHRI – 

University of Namibia on Daures GH2 Village  
Dr. Zivayi Chiguvare 

Namibia Green Hydrogen Research Institute, University of Namibia 
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How Green is Green Hydrogen – A Life Cycle Approach to 

Hydrogen Production in Namibia 
 

Tobias Schliess and Ludger Eltrop  

Institute of Energy Economics and Rational Energy Use – University of Stuttgart, 

Heßbrühlstr. 49 a, D-70569 Stuttgart, Germany 

 

This study evaluates the environmental impacts of green hydrogen production at the 

Daures Green Hydrogen Village in Namibia. Setting the system boundaries at cradle-

to-gate, we found that hydrogen produced from electrolysis using solar electricity 

here has a remarkably low carbon footprint (1.8 kgCO2eq/kgH2), compared to other 

production sites in Germany and China (2.1 – 3.3 kgCO2eq/kgH2). Thereby it adheres 

to most sustainability standards for green hydrogen. Future improvements in 

electrolyser efficiency and the decarbonisation of supply chains could further reduce 

emissions. Issues like freshwater usage in water scarce regions like Namibia, on the 

other hand, show a low impact on the carbon footprint, indicating that categories 

like water use should be included in such assessments. Future studies should include 

conversion and transport of the hydrogen produced to give a more holistic estimation 

of the sustainability of green hydrogen production. 

 

 
 

Mr. Tobias Schliess holds a m   e ’  degree in Distributed Energy Systems 

and Energy Efficiency. As a research associate at the Institute of Energy 

Economics and Rational Energy Use, he works in the field of system 

analysis. His background in mechanical engineering lays the basis for 

understanding the technical aspects of renewable energy technologies, 

while drawing conclusions on a broader systems level. Within the Daures 

Green Hydrogen Research team he coordinates the team and conducts 

techno-economic analysis and prospective life-cycle assessments. His 

research revolves around the environmental and economic impacts of 

emerging international green hydrogen value chains considering policy 

and sustainability standards. 
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Community Participation and Perceptions Regarding 

Dâures Green Hydrogen Initiative 
 

Margaret Angula, Ester Haikola, Stephanie Gougoros & Immaculate Mogotsi 

NGHRI University of Namibia 

 

N mi i ’   u  ui  o   u   in   e  e e o men     ou     een     o en ( H) 

production is challenged by the absence of a robust framework for inclusive 

stakeholder engagement and a clear understanding of the legal, social, and 

economic benefits for local communities. This study examines community and 

stakeholder perceptions of GH initiatives in the Daures Constituency. Employing a 

quantitative survey on Knowledge, Attitude, and Perception (KAP) alongside key 

informant interviews, the research gathered insights from men, women, and youth 

across neighbouring local authorities - Henties Bay and Okombahe - and 

conservancies adjacent to Daures Village, including ǂGaingu/Spitzekoppe, Tsiseb, 

and Sorris-Sorris. The findings reveal that stakeholder awareness of green hydrogen is 

limited, with significant knowledge gaps and mixed attitudes about its potential 

impacts. While some optimism exists regarding economic opportunities, many 

stakeholders expressed concerns over environmental degradation and the 

inequitable distribution of benefits. Moreover, a gender analysis highlighted that 

women and vulnerable groups are largely underrepresented in decision-making 

processes. The study concludes that without a clear legal and regulatory structure for 

stakeholder engagement; GH projects may fall short of harmonizing with conservation 

objectives and fostering societal resilience. It proposes an inclusive framework with 

gender-responsive strategies to inform a national policy that drives equitable 

participation and sustainable green hydrogen development. 

 

 

Ms. Margaret Ndapewa Angula is a distinguished academic and climate change 

adaptation expert renowned for her gender-responsive approach to 

environmental challenges. She has dedicated her career to understanding and 

addressing the complex interplay between climate change, gender, and 

governance. Starting her academic journey in 1997 as a junior researcher, 

Margaret quickly emerged as a leader in community-based natural resource 

management and poverty research. Over the years, her work has evolved to focus 

on how climate change impacts vulnerable communities, making her a respected 

figure both in Africa and Asia. Her contributions extend beyond the classroom, 

serving as the Namibia country lead for initiatives that drive climate-resilient 

development and human dimensions of Green Hydrogen thereby inspiring a new 

generation of environmental advocates. In addition to her tireless teaching and 

research efforts, Margaret has played a pivotal role in shaping policy and building 

capacity for effective climate adaptation. Her expertise in designing 

methodologies for gender and intersectional analysis, along with vulnerability 

assessments, positions her at the forefront of integrating climate responses into 

development planning an expertise she is now applying to Green Hydrogen 

research. 
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Application of GH2-Based Ammonia-Derived Fertilizers in 

Improving Desert Soil Fertility at Daures Village 
 

M Johannes1*, V Uahengo1, J Naimhwaka1, T Plessing3 

1Dept of Physics, Chemistry and Materials Science, University of Namibia, Namibia 

2Dept of Biology, Chemistry and Physics, Namibia University of Science and Technology, Namibia 

3Institut für Wasserstoff- und Energietechnik der Hochschule HOF, Germany 

Introduction  

Namibia's agricultural potential remains largely untapped, despite possessing vast 

stretches of arable land such as the Namib desert due to factors such as low soil fertility 

(mainly gypcrete/ calcrete soil type) and water shortage. As a result, the country finds 

itself compelled to import a substantial portion of its food requirements to meet the 

demands of its population. With green hydrogen (GH2) at the center stage in Namibia, 

green ammonia derived from GH2 presents an opportunity for application in the 

production of smart fertilizers to improve soil fertility at Daures Village, Namib Desert, 

Namibia. The research employed a quantitative approach. Liquid ammonia (NH4OH) 

generated and collected from the H2 plant at Daures village was used to produce 

ammonium salts (NH4NO3, NH4SO4), which were processed further and applied to the 

sand collected from Daures village. Other soil parameters such as pH, soil type, 

moisture contents, alkalinity, salinity, etc. were established, before and after the 

treatment. A variety of crops were seeded and planted in the treated and untreated 

samples, results were compared. The results proved that neutralizing alkalinity and 

adjusting salinity of the course-structured sand soil was key to have crops germinating. 

In addition, the addition of organic matters in the form of dry grass or others such as 

peals of fruits (after seeds were removed) provide much needed anchor for crops to 

germinate easily. Transplanting trees has been recommended for the long-term 

sustainability smart agriculture to regulate temperature, however, in the short-term 

shade nets are feasible to protect crops from direct sun. Thus, tomatoes and 

cabbages were successfully seeded, grown and sown after 3 months in the treated 

soil, compared to nothing in the untreated control sample. Conclusively, GH2 

application can be applied towards producing smart fertilizer for enhancing soil 

fertility for crop growth in areas of need including the Namib Desert.  

 

Ms. Matilde T. Johannes is a dedicated Namibian postgraduate 

student currently pursuing a Master of Science in Renewable Energy 

at the University of Namibia. She holds a Bachelor of Science in 

Medicinal Chemistry from the same institution. Matilde is a former 

recipient of the ERA Fellowship – Green Hydrogen for International 

M   e ’  S u en     un e       e BMBF    ou     e  e m n 

Academic Exchange Service (DAAD). She serves as a student 

research assistant at the Namibia Green Hydrogen Research Institute 

at UNAM, where she is actively engaged in a project focused on the 

production of green hydrogen-based ammonia-derived fertilizers 

and their application in improving desert soil fertility at Daures Village 

for sustainable agriculture, supported by the Daures Green Hydrogen 

Consortium. From November 2024 to March 2025, she interned at the 

Fraunhofer Institute for Interfacial Engineering and Biotechnology 

(IGB) in Germany, where she was primarily involved in the quality 

testing of these fertilizers. 
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National Needs Assessment for Green Ammonium Based 

Fertilizers: Evaluating Demand, Supply, and Sustainability 
 

Simeon Hamukoshi1*, Leonard Sheehama, Eufemia Semente, Natangue Shafudah, 

and Zivayi Chiguvare 

NGHRI – University of Namibia 

 

The effective crop yield and nutrient retention, as well as economic viability, of green 

ammonia derived fertilizers was assessed, using a qualitative research methodology, 

through the engagement with 30 individuals with diverse agricultural experiences. 

Namibians in Omaheke, Omusati, Kavango, Hardap, Otjozondjupa and other regions 

across the country depend on agriculture activities for food and financial sustenance. 

The study found that the participants preferred conventional (chemical) based 

traditional fertilizers because they believe they are better for the ecosystem and the 

soil. All the participants agreed that chemical fertilizers enhance soil quality and raise 

crop production levels. However, it became evident that individuals might not be 

able to use these imported fertilizers to their full potential due to their high cost. The 

existence of green ammonia-based fertilizers was, however, not well known by the 

farmers. The participants were curious to find out more about green ammonia and to 

observe its practical applications in the agricultural space. Results indicated that the 

regions mentioned would be ideal for testing and applying green ammonium-based 

fertilizers. It is recommended that the knowledge gap among farmers in the stated, 

and other, regions of Namibia be closed through demonstrations of effectiveness of 

environmentally friendly green ammonia-based fertilizers on plant growth and yields. 

Farmers should be encouraged to use green fertilizers as an alternative approach due 

to the said advantages. Introduction of policy measures that maximize the benefits of 

lower fertilizer pricing of locally produced green ammonia-based fertilizers, derived 

from green hydrogen production, is thus encouraged in Namibia 

 

 

Dr. Simeon Hamukoshi is a versatile professional with a PhD in Chemistry and cross-

disciplinary expertise in science, policy, and emerging technologies. As a Strategic 

Projects Coordinator at the National Commission on Research, Science and 

Technology (NCRST), he advises the CEO, leads policy research, and supports the 

integration of Artificial Intelligence. He also serves as a Research Associate at the 

Namibia Green Hydrogen Research Institute, contributing to green hydrogen 

research, project management, and student supervision. Dr. Hamukoshi has lectured 

at the University of Namibia and worked as a Laboratory Chemist, ensuring quality 

control and compliance. His strategic insight is reflected in his service on national 

boards and task forces focused on green hydrogen and procurement. He is known 

for his strong leadership, communication, and project management skills, and 

remains actively engaged in initiatives that advance science and technology for 

national development. 
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Auditing of Ptx Skills Localization Process at Daures Green 

Hydrogen Village Project Site During the Pilot Phase 
 

Hina MuAshekele1, and Shindume Hamukwaya2 

As Namibia positions itself at the forefront of green hydrogen development, localized 

skills acquisition is critical to ensuring sustainable project outcomes. This paper presents 

an auditing study of the Power-to-X (PtX) skills localization process during the pilot 

phase of the Daures Green Hydrogen Village Project (DGHVP). Using a mixed-

methods approach – including field surveys, stakeholder interviews, and institutional 

analysis – the research systematically evaluates demographic readiness, current 

workforce competencies, vocational training initiatives, and recruitment practices. 

The audit reveals strong community engagement and stakeholder interest but 

highlights substantial gaps in technical skills, vocational training access, and inclusive 

recruitment frameworks. Skills shortages are most pronounced in semi-skilled artisan 

trades and medium-level management roles, both essential for green hydrogen 

operations. Additionally, findings point to a misalignment between existing training 

programs and the operational needs of unit cost centres such as electrolysis, 

ammonia production, and renewable energy systems. The study offers strategic 

recommendations to address these gaps, including the establishment of 

decentralized vocational hubs, structured bridging programs for unskilled workers, 

strengthened public-private partnerships for skills development, and enhanced 

stakeholder-driven governance mechanisms. By critically examining the pilot phase 

implementation, this paper contributes to best practices for PtX workforce localization 

and capacity-building in emerging hydrogen economies. 

 

Prof. Hina Jola Ali MuAshekele, is a retired Research Professor in Engineering, Technology and 

Innovation Management, focusing on the development of responsive and appropriate production 

techniques and system commercialization of local resources mobilization. His quest to find suitably 

production systems and innovations carried him through sectors such as civil engineering, fisheries, 

energy and IKS technologies, among others. He designed, fabricated and produced the Power Can 

(portable renewable energy, as well as designed, supervised/built and delivered low-income Built 

Together Houses for the Ministry of Housing and Rural Development, from local building materials 

and by local builders. He initiated, headed, coordinated and helped setting up the IKS research 

program at UNAM (including pharmaceutical and food research program streams), and has contributed various 

scientific publications, innovative and prototype products and system approaches to these thematic areas. He 

coordinated the research into the Auditing of the PtX Skills Localization/transfer at the Daures Green Hydrogen 

Village Pilot Project site, He served UNAM (as MRC Director), Namibian Government (as Coordinator of Cabinet 

Committee on Innovation and Value addition), UN Habitat (as Local Expert on the Development of Appropriate 

Housing and Infrastructure). 

 

 

Dr. Shindume Lomboleni Hamukwaya is a Metallurgical Engineering Lecturer and Industrial Training 

Coordinator at the University of Namibia, School of Engineering and the Built Environment. He holds 

a Ph.D. in Materials Science and Engineering, and a m   e ’   e  ee in   emi    en inee in  from 

China University of Geosciences, with a strong research background in renewable energy 

technologies, including perovskite solar cells, photocatalysis for hydrogen production, and 

sustainable energy systems. Dr. Hamukwaya is the lead project research manager in the auditing of 

Power-to-X (PtX) skills localization component of the Daures Green Hydrogen Village Project, where he plays a key 

role in assessing local capacity development during the pilot phase. His professional background spans academia 

and industry, including metallurgical laboratory leadership, quality assurance, and process optimization in mining 

operations. He has authored several peer-reviewed publications and received international recognition for 

innovation in low-carbon technologies. His work contributes signi i  n     o  ui  in  N mi i ’   u u e-ready 

hydrogen economy through inclusive skills development, and sustainable local participation. 
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Techno-Economic and social Analysis – TIMES Namibia 

Energy System Model 
 

Laina Shipingana, Audrey Dobbins, Ulrich Fahl 

Institute of Energy Economics and Rational Energy Use – University of Stuttgart, 

Heßbrühlstr. 49 a, D-70569 Stuttgart, Germany 

 

N mi i ’    een     o en   ue  in   n       e    e o ni e          o en  ou   

contribute to achievement of energy transition while positioning the country as a net-

e  o  e  o    e n  ene    e ene     A       om N mi i ’   on -term goal of 

reaching net zero emi  ion     2050  N mi i  ‘  Vi ion 2030     e      ie emen  o  

universal energy access and emissions reduction. Using TIMES optimization energy 

mo e  in   oo     e   u   e   o e    e  o e o      o en  n   e i   i e  in N mi i ’  

energy system and social aspects. The model results are evaluated through scenario 

 e e o men    n   n    i   T e mo e   on    in     e N mi i ’  2030 en i onmen    

and energy targets. The model input data is obtained from databases of reputable 

international agencies and local responsible institutions. The research proposes an 

appropriate solution crucial to reaching energy and environmental targets. 

 

 
 

Ms. Laina Shipingana  o          e o ’   e  ee in e e   i    en inee in  

and a Master of science in Renewable Energy from the University of 

Namibia. She has an extensive experience in electrical engineering works, 

renewable energy systems and project management. Currently working a 

scientific researcher at the Institute of Energy Economic and Rational Energy 

Use (IER), Laina focuses on developing and analysing energy systems 

models, contributing to innovative solutions for a more sustainable energy 

system. As part of the Daures Green village research team, her study focuses 

on the green hydrogen economy; integration of hydrogen in energy 

transition pathways, and its socio-economic impacts. 
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Extraction of Ca, Mg from borehole water and brine 

solution from Daures GH2 village 
 

Ateeq Rahman, Elia Haukongo, Josephine Iilonga, and Zivayi Chiguvare 

NGHRI – University of Namibia 

 

The global market has become competitive in the area of Rare Earth Elements (REEs) 

/minerals due to the availability of different technologies for the processing of 

minerals. Namibia is a dry country, due to its climate conditions. As Namibia is land of 

resources. This study investigates the extraction and selective removal of minerals 

primarily calcium, magnesium, sodium, and lithium from borehole water and brine 

sources collected from the Daures village. The work focused on precipitation-based 

separation techniques using various bases, notably Sodium hydroxide NaOH, sodium 

carbonate Na₂CO₃, Calcium carbonate Ca2CO3 calcium hydroxide Ca(HO)₂, and 

sodium bicarbonate NaHCO3, under different pH and temperature conditions. 

Samples were subjected to treatments at temperatures ranging from 60 °C to 90 °C 

and pH levels from 8 to 12.7, with the intent to optimize mineral recovery and 

understand removal efficiencies. Chemical Precipitation Index (CPI) analysis revealed 

high removal efficiency of calcium, particularly in samples treated with Na₂CO₃ at pH 

10 and 90 °C, achieving up to ~99.2 % removal. Magnesium exhibited moderate to 

low removal across most conditions, consistent with literature noting its resistance to 

precipitation at lower pH values. Conversely, sodium and lithium concentrations were 

found to increase post-treatment in several cases, possibly due to possibly due to base 

interference, evaporation or concentration effects, rather than effective 

precipitation. The study highlights the crucial role of pH, base selection, and 

temperature in influencing the selectivity and effectiveness of mineral extraction from 

saline waters. The experimental findings align well with existing literature, reinforcing 

 o ium     on  e’   ui   i i    o   e e  i e     ium  emo       i e    o em    i in  

the challenges associated with magnesium and lithium extraction via precipitation 

methods. 

 

 

 

Prof. Ateeq Rahman is an Associate Professor and works at the Department of Physics, 

Chemistry and material science, University of Namibia. He has obtained his PhD from 

Jawaharlal Nehru Technological University, Hyderabad, Telangana, India in 2002. He 

pursued his post-doctoral fellows in Germany, Canada and South Africa. Prof. 

Rahman worked as faculty member in Saudi Arabia, Zimbabwe and Oman. His 

research areas include Nanotechnology, and Green Chemistry Catalysis and he had 

published articles in international reputed journals. His current projects are on GH2 

Daures project, Wastewater treatment, nano particles, catalysis for organic 

transformations, and thin films fabrication.    
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Macroeconomic modelling of the impacts of Green 

Hydrogen on the Namibian economy 
 

Ulrich Fahl, and Claudia Hofer 

Institute of Energy Economics and Rational Energy Use – University of Stuttgart, 

Heßbrühlstr. 49 a, D-70569 Stuttgart, Germany 

 

This study employs a dynamic macroeconomic model to assess the potential impacts 

o    een     o en  e e o men  on N mi i ’  e onom    i   i     un  n   o     n  

wind resources, Namibia aims to position itself as a global exporter of green hydrogen. 

The analysis evaluates key economic indicators, including GDP growth, employment, 

international trade, and industrial diversification. Challenges such as upfront capital 

requirements, and potential trade-offs between export-oriented projects and 

equitable domestic energy access are taken into consideration as well. By integrating 

techno-economic data with socio-political dynamics, this study enables the 

exploration of different development pathways (scenarios) for green hydrogen in 

Namibia. Different policy options and their macroeconomic implications are 

systematically compared and evaluated. 

 

 

Dr. Ulrich Fahl  e onomi    n  o  imi   ion e  e     e      e  e    men  ‘Ene    

E onomi    n  So i   An    i ’ (ESA)      e In  i u e o  Ene    E onomi    n  R  ion  e 

Energy Use (IER) at the University of Stuttgart. He received his PhD in 1990 from the 

University of Stuttgart on a Decision Support System for energy economy and energy 

policy. Dr. Fahl is responsible for national and international research activities in the field 

of energy demand analysis, energy modelling, integrated resource planning, and 

energy, environment and climate. He co-ordinated numerous national and 

international projects. 
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Animal and Vegetation Survey and Environmental 

Compliance at Daures Green Hydrogen Village 

John K. E. Mfune, F. Kangombe, and Salmi Haimbodi 

Department of Environmental Science, University of Namibia 

 
The Daures Green Hydrogen Village (DGHV) project, like any other project of this 

scale, has potential environmental impacts. While an environmental impact 

assessment (EIA) has been carried out for the DGHV project and an environmental 

management plan (EMP) approved, assessment of environmental compliance to the 

EMP is an imperative practice. A survey was carried out during the construction phase 

of the DGHV project to document animals and vegetation at and around the DGHV. 

Assessment of environmental compliance with the EMP of the DGHV project was also 

carried out after commencement of operation of the DGHV project. The survey 

showed that plant species composition varied across habitats, with Maerua schinzii, 

Salvadora persica, Vachelia and Senegalia species occurring prominently along river 

channels. Species of conservation significance in the area include the iconic 

Welwitschia mirabilis, Commiphora saxicola (rock corkwood) and Adenia pechuelii 

(Elephant foot) which is the subject of poaching threat. Large mammals included 

Oryx gazella (oryx/ gemsbok), Antidorcas marsupialis (Springbok), Canis mesomelas 

(Black backed Jackal). Micaelamys namaquensis (rock mouse) were the only 

captured small mammals in the rocky outcrops and in the riverine channels. Eupoditis 

sp (Korhan) were commonly sighted large bird around the DGHV. The Psammophis 

namibensis (Namib sand snake) was recorded in the sandy gravel plain while a gecko 

was sighted in the river channels east west of the Village.   A total of about 30 species 

of invertebrates were trapped in the gravel plain and riverine habitats. Some species 

had a restricted habitat. Acrotylus azureus (Azure sand grasshopper), were only 

trapped in riverbeds, while others, such as Messor denticornis (harvester ants), were 

exclusive to gravel plains. Generalist species like Tathorhynchus exsiccata (Alfalfa 

Looper moth) were present in both habitats while ants (Family Formicidae) especially 

Solenopsis invicta (red imported red ants) and Camponatus marculatus (carpenter 

ants) were the most abundant species. The paper recommends periodic monitoring 

of animals and assessment of environmental compliance vegetation during the 

operation of the DGHV. 

 

 

 

Ms. Salmi Haimbodi is a Lecturer at the University of Namibia (UNAM) in the 

Department of Environmental Science, specializing in Animal Ecology and 

Biodiversity Conservation. She holds a Master of Science in Biodiversity Management 

and Research.  She has previously served as a part-time Laboratory Technologist and 

lectured in the Department of Environmental Sciences where she was responsible for 

facilitating practical sessions across various environmental science modules and 

actively mentoring undergraduate students in their research projects. Ms. Haimbodi 

currently served as a Research Assistant at the Namibia Green Hydrogen Research 

Institute, contributing to biodiversity assessments and environmental compliance 

studies related to the Daures Green Hydrogen Village. In addition, she has served as 

a part-time lecturer at the Namibia University of Science and Technology. 
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Electrochemical properties, and potential applications of 

copper-cobaltite thin films fabricated by the aqueous 

spray method 
 

Philipus N. Hishimone,1,* and Samuel M. N. Hauwanga1 

1 Department of Physics, Chemistry & Material Science, School of Science, Faculty of 

Agriculture, Engineering & Natural Science, University of Namibia, Namibia 

*E-mail: phishimone@unam.na 

Noble metal-based electrocatalysts, especially platinum group metals, have been 

used as viable electrodes since they possess insignificant overpotential and 

outstanding kinetics for hydrogen evolution reactions (HER). However, these metals 

are scarce and expensive, which hinders their widespread and cost-effective use for 

the global production of hydrogen. Due to their unique electrocatalytic properties, 

copper cobaltite thin films are promising materials for the hydrogen evolution reaction 

(HER). These thin films combine the benefits of copper and cobalt, offering a cost-

effective and efficient alternative to noble metal catalysts. 

Recently, the aqueous spray method has emerged as a simple and cost-effective 

method for the fabrication of thin films for various functional materials. In the current 

study, aqueous precursor solutions containing variable amounts of Cu2+ and Co2+ 

complexes were prepared and spray-coated onto pre-heated quartz-glass 

substrates. After annealing the as-sprayed films, translucent and electrically 

conducting thin films were obtained. In this presentation, the structural, 

morphological, and electrochemical properties of the resultant thin films will be 

presented. The potential applications of these thin films will also be discussed. 

 

 

Dr. Philipus N. Hishimone obtained his BSc-Hons, and MSc degrees from the 

University of Namibia and a PhD from Kogakuin University in Japan. 

He possesses 12 years of work and employment experience at the University 

of Namibia.  

Dr. Hishimone is currently the Head of Department and Senior Lecturer in the 

Department of Physics, Chemistry & Material Science, School of Science, 

Faculty of Agriculture, Engineering and Natural Sciences at UNAM. His  

research work includes the fabrication of functional thin films, energy 

materials, and other aspects involving coordination Chemistry. 
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Corrosion-Resistant Zirconia Thin Film Coatings for Green 

Hydrogen Infrastructure in Coastal Namibia 
 

1Natangue Shafudah*, 1Essley Kalola, 2Hango Ithete, 2Thomas Alweendo, and 1Zivayi 

Chiguvare 

1 Department of Physics, Chemistry & Material Science, School of Science, Faculty of 

Agriculture, Engineering & Natural Science, University of Namibia, Namibia 

2 Department of Mechanical & Metallurgical Engineering, School of engineering & 

the Built Environment, Faculty of Agriculture, Engineering & Natural Science, 

University of Namibia, Namibia 

*E-mail: nshafudah@unam.na 

T e    i   e e o men  o    een     o en in      u  u e in N mi i ’   o       e ion  

demands durable materials capable of withstanding aggressive marine 

environments. One of the major challenges is the corrosion of metallic components 

due to salt-laden air, humidity, and temperature fluctuations. This study explores the 

fabrication of zirconia (ZrO₂) thin film coatings as corrosion-resistant barriers for mild 

steel substrates commonly used in hydrogen systems. Zirconia coatings were 

deposited by molecular based precursor technique, followed by controlled heat 

treatments ranging from 200°C to 800°C. The influence of thermal treatment on the 

structural integrity, phase transformation, adhesion, and corrosion resistance of the 

coatings was systematically analysed using XRD, SEM, amongst others. Results indicate 

that heat treatment significantly affects the crystallinity, porosity, and protective 

performance of the coatings. Notably, films treated between 400°C and 600°C 

exhibited optimal corrosion resistance due to improved densification and phase 

stability, whereas treatments above 700°C led to microcrack formation and reduced 

performance. These findings provide critical insights into optimizing zirconia coatings 

for long-term durability of green hydrogen infrastructure in corrosive coastal 

environments 

 

Dr. Natangue Shafudah holds a BSc-Hons and MSc from the University of Namibia and 

a PhD from Kogakuin University in Japan. He is currently an MBA Candidate, at the 

Namibia Business School (NBS) at the University of Namibia. He poses more than 12 years 

of work and research experience at the University of Namibia. He is also a Senior 

Lecturer at the department of Physics, Chemistry & Material Science, School of Science, 

Faculty of Agriculture, Engineering and Natural Sciences. Dr. Shafudah research and 

project roles involves those as project manager for the Biogas Project at his working 

department. He is also a Project Coordinator at the Namibia Green Hydrogen Research 

Institute (NGHRI) at UNAM and his research work includes the fabrication of Functional 

thin films for energy materials applications. 
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Marine Biomass-Based Biochar and its Vermicompost for 

Improving Fertilizer Use Efficiency of Green Hydrogen-

Derived Fertilizers 
 

Elia N Ruben, Handura Bethold, Allan H. Mupambwa, and Simeon Hamukoshi   

NGHRI – University of Namibia 

 

Enhancing nutrient use efficiency in hydroponic systems is crucial for advancing 

sustainable agriculture. This study examined the potential of biochar derived from 

seaweed biomass (Laminaria pallida and Graciriopsis funicularis), along with its 

vermicompost, as organic amendments to improve the efficacy of green hydrogen-

based fertilizers. In the first experiment, the biochar was subjected to a water-soaking 

treatment to reduce its salinity. In the second experiment, optimized biochar was 

combined with cattle manure and wastepaper for vermicomposting. Both the 

biochar and resulting vermicompost were evaluated for quality and suitability 

parameters (pH, electrical conductivity (EC), extractable phosphorus, ammonium, 

nitrite, nitrate, extractable cations, and heavy metals). This study emphasizes the 

potential of utilizing organic amendments, such as biochar from marine seaweed, to 

enhance crop productivity, improve green fertilizer use efficiency, and minimize 

dependence on harmful synthetic inputs. The findings support the development of 

eco-friendly nutrient solutions that align with green hydrogen agriculture initiatives. 

 

 

Mr. Elia N. Ruben is a final-year MSc student in Agriculture (Crop Science) at the 

University of Namibia, Ogongo Campus, specializing in sustainable nutrient 

management in hydroponic systems. He currently serves as a student research 

assistant under the Namibia Green Hydrogen Project at the Sam Nujoma Marine 

and Coastal Resources Research Centre (SANUMARC). His MSc research focuses 

on optimizing seaweed-derived biochar and its vermicompost to enhance the 

fertilizer-use efficiency of green hydrogen-based fertilizers. Ruben holds a BSc in 

Agriculture (Crop Science) from the University of Namibia (2024) and has received 

several academic excellence awards. He has hands-on experience in greenhouse 

crop production, organic growing media amendments, and studies on improving 

fertilizer efficiency 
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Mining from Brine – An Economic Opportunity from 

Desalination Wastewater 
 

Zivayi Chiguvare, Sindano Kwedhi, Rahman Ateeq, and Samuel Mafwila 

Department of Physics, Chemistry & Material Science, School of Science, Faculty of 

Agriculture, Engineering & Natural Science, University of Namibia, Namibia 

E-mail: zchiguvare@unam.na 

 

Chemical compositions of water samples from 3 boreholes, and brine from 

desalination of the mixed samples, at Daures Green Hydrogen Village in Erongo 

Region of Namibia were compared with samples from the Atlantic Ocean at 

Uni e  i   o  N mi i ’  Hen ie  B y Campus, and at Oranos, Desalination plants. The 

four chemicals that were in abundance in the samples include Calcium, Sodium 

Chloride, and Magnesium. Precipitation methods were employed to extract specific 

chemicals, and the largest yield was calcite. An economic analysis to check the 

viability of extraction of chemicals from the brine, for profit, was conducted, and will 

be reported on. 

 

 

Dr. Zivayi Chiguvare is the Acting Director of Namibia Green Hydrogen Research 

Institute, and a senior lecturer in the Department of Physics, Chemistry, and Material 

Science at the University of Namibia. From 2013 to 2017 he was the Director of 

Namibia Energy Institute, at the Namibia University of Science and Technology. He 

holds a Doctor of Sciences degree in Physics from the University of Oldenburg - 

Germany, completed in 2005, specializing in Materials and photovoltaic Physics. He 

has experience in solar photovoltaic system installation and inspection, as well as 

Projects Management. He was a Meteorologist (1997-9) and participated in energy 

studies for Climate Change communications for the UNFCCC. In 1999 he became 

the Renewable Energy Programme Coordinator at the Faculty of Engineering of the 

University of Zimbabwe, where he was a lecturer for than 8 years (1999-2006), and 

liaised with the Government of Zimbabwe, international non-governmental 

organisations, industry, and end-users, and advised on renewable energy issues. In 

2006 he became a Projects Manager within the Zimbabwe National Biodiesel Project. 

From 2008 -13 he was a lecturer at the University of the Witwatersrand, where they 

set up solar cell and nanotechnology research laboratories. He authored 2 

books/monograms, 6 chapters in published books, and 25 papers in internationally 

refereed Journals. 
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Preparation of coating solutions involving Cu(II) 

complexes from copper plates by electrochemical 

process and its application in fabrication of thin films as 

potential electrodes in water splitting 
 

Alina Uusiku, Venondjamo G. Kapi, Rahman Ateeq, and Phillipus Hishimone 

Namibia Green Hydrogen Research Institute (NGHRI), University of Namibia 

E-mail: auusiku@unam.na 

The Cu(II) complex species in aqueous precursor solution was novel synthesized by 

oxidation of anode copper metal electrode in electrolyte solution containing 

ethylenediamine–N, N, N’, N’–tetraacetic acid (EDTA) and ammonia (NH3) ligands at 

ambient temperature. Two types of coating precursor solutions were prepared by 

electrolysis of copper electrodes utilizing a single electrolytic cell. The presence of 

Cu(II) complex species of [Cu(NH3)2(H2edta)] and [Cu(edta)]2– in prepared precursor 

solutions were identified and confirmed by their UV – Vis spectra using UV- Vis 

Spectrophotometry. Cu based thin films were fabricated using Molecular Precursor 

Method (MPM) by heat treatment of sprayed films spray coated on substrate with 

precursor solutions. The films were spray coated at 180 °C in air and double heat 

treated at 350 °C for 50 minutes under O2 gas in a furnace. X-ray diffraction patterns 

of the resultant films indicated the peaks assignable for Cu2O and CuO crystal phases. 

The field emission scanning indicated both the surface and cross-sectional 

morphologies which revealed agglomerated Cu based grains and thickness of the 

fabricated films, respectively. The fabricated films possess chemical application as 

candidates for electrodes in water splitting via electrolysis.  

 

 

Dr. Alina Uusiku is a Researcher in the Namibian Green Hydrogen Research 

Institute (NGHRI) at University of Namibia (UNAM). She holds a Doctor of 

Philosophy in Engineering (Applied Chemistry and Chemical Engineering) 

from Kogakuin University, Tokyo, Japan. As well as a Post-Doctoral Certificate 

from RWTH Aachen University, Germany. She acquired a Master of Science, 

BSc in Chemistry and a Post Graduate Diploma in Higher Education from 

UNAM. Her research interests are on Teaching and Learning in Higher 

Education context, Quality assurance in Higher Education, Electrochemical 

Hydrogen production using Namibian raw material of copper electrodes, 

Fabrication and analysis of Membrane Electrode Assemblies (MEAs) for Proton 

Exchange Membrane (PEM) water electrolysis, Fabrication of functional nano 

materials with various energy requiring applications such as, conductive 

copper and copper based thin films and fabrication of p-type Cu2O photo 

catalysts. 
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Balancing Societal and Ecological Resilience: A Critical 

Analysis of the Interface Between Conservation and 

Green Hydrogen Operations in Namibia 
 

Esther Haikola1, Selma Lendelvo1, and Sian Sullivan2 

1university of Namibia 

2Bath SPA University, and Gobabeb Namib Research Institute 

 

Most countries have been making investments in clean energy as a response to the 

problems brought on by climate change, and as a means of ensuring energy security 

to raise the standard of living of their citizens. Green hydrogen is a form of hydrogen 

that is produced using renewable energy sources, such as solar or wind power, 

through a process called electrolysis. It is considered a clean and sustainable energy 

source because it does not produce carbon emissions when used as fuel. Green 

hydrogen produced from renewable power and water is considered as one of the 

pivotal solutions to achieve net-zero emissions by 2050 worldwide. The Government of 

Namibia is pursuing the long-term goal of climate neutrality and to become a global 

net exporter and hub to produce Green Hydrogen and its derivatives. Green 

Hydrogen is sustainable in the long term, and the Namibian Government is to develop 

Green Hydrogen production capacities, promote a rapid market ramp-up and 

establish the corresponding value chains – both nationally and internationally. This will 

support local markets and local decarbonisation efforts, while generating 

employment for the Namibian people. As such, developing a Green Hydrogen 

industry will result in long-term pathways for economic recovery. One of the key 

Namibian Green Hydrogen Projects is the first large-scale green hydrogen project in 

the Tsau //Khaeb National Park, undertaken by Hyphen Hydrogen Energy (Hyphen). 

Objectives of the study are to identify key management strategies for landscape 

protection during implementation of Green Hydrogen initiatives in the conservation 

  e   o  E on o  n   K       e ion   M       e o  e  ’  e  e  ion  in  u in  

opportunities, knowledge, attitudes and fears towards the GH operations in the 

Erongo and //Kharas region; and Analyse the benefit of sharing methods for inclusive 

participation and equitable benefit distribution among surrounding communities, 

members, and stakeholders adapted in the GH production projects in Erongo 

and//Kharas regions.               

 

 

Hon. Esther Haikola-Sakaria has a Postgraduate Diploma in Education 

(Mathematics and Biology), Postgraduate Diploma in Monitoring and Evaluation, 

Bachelor of Sciences Honors Degree in Environmental Biology and Geography and 

a Master of Science in Biodiversity Management and Research. She is researched 

on Legal, Socio- Economic and Environmental Impacts of Green Hydrogen 

Production and Use at Daures Green Hydrogen Village, Namibia. Hon Haikola is a 

member of Parliament in the National Assembly of Namibia. 
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Energy and Research Roadmap for Green Hydrogen – A 

Scientific approach 

 

Ludger Eltrop, Tobias Schließ, and Ulrich Fahl  

Institute of Energy Economics and Rational Energy Use – University of Stuttgart, 

Heßbrühlstr. 49 a, D-70569 Stuttgart, Germany 

 

A scientific approach to an energy and research roadmap to develop the green 

hydrogen sector in Namibia and Germany is presented. In a common approach a 

team of scientist from Namibia and Germany has identified corner stones of research 

and education that is needed to develop the Green Hydrogen Sector in both 

countries. The roadmap approach investigates the requirements from government 

and the regulatory framework, from technology, economics and research. A main 

emphasis lies on the development of a curriculum for advanced studies and research 

to educate and qualify skilled people that can run a Green Hydrogen plant and 

support industries in Namibia to develop their competencies for creating added value 

in their own countries. Examples from research and education sector in Germany are 

presented.  

 

 

Dr. Ludger Eltrop is an environmental and systems engineer with a Diploma and 

PhD in natural science. He is today teaching and carrying out research in energy 

technology and energy economics at the University of Stuttgart. His specific field 

of expertise is in energy systems analysis with a special emphasis on renewable 

energies (bioenergy, solar, wind and geothermal energy) and integrating and 

sector coupling aspects (hydrogen, electrification, P2X).  Since 1994 he was 

engaged in many consulting and research projects to industry companies and 

the public sector in Germany, Europe and especially also in developing and 

transition countries. Among others he was project manager of the EnerKey 

project, a collaborative German-South African project on sustainable energy 

infrastructure and of the Solar Mining project in Chile on integrating renewables 

in the mining sector. Today he is also in charge of the accompanying research 

project to the DAURES Green Hydrogen Village project in Namibia. Ludger Eltrop 

was a Visiting Professor at the University of Johannesburg twice between 2013 

and 2018. 
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Gender Considerations in the Daures Green Hydrogen 

Village Pilot Project in the Erongo Region of Namibia 
 

Immaculate Mogotsi, and Stephanie Gaugoros 

Senior Research Fellow, Multidisciplinary Research Services, University of Namibia, 

Namibia, imogotsi@unam.na   

This study explores the social dimensions of the Daures Green Hydrogen Village project 

in Namibia, emphasizing community awareness, gender mainstreaming, and local 

empowerment. The research investigates the extent of community engagement with 

the project and assesses the inclusion of gender-sensitive strategies and 

empowerment initiatives, particularly among stakeholders such as the Tsiseb 

Conservancy and the Dâure Daman Traditional Authorities. The Daures Green 

Hydrogen Village introduces innovative sustainable energy solutions through green 

hydrogen and ammonia production, eco-tourism, and greenhouse horticulture. 

Employing a mixed-methods approach, including focus group discussions and key 

informant interviews, the study reveals that while community members are aware of 

the project's presence, largely through collaborative meetings with traditional 

authorities - they possess limited understanding of the green hydrogen concept. The 

research highlights both opportunities and challenges in achieving inclusive rural 

development and equitable socio-economic outcomes. It also examines the 

representation of women and marginalized groups in the planning and 

implementation phases. The findings aim to inform policy frameworks that reinforce 

gender mainstreaming as a cross-cutting theme, enhance community participation, 

and promote local ownership. Ultimately, the study contributes to the discourse on 

Namibia's green energy transition and its potential to drive inclusive and sustainable 

development in rural communities. 

 

Dr. Immaculate Mogotsi is a senior research fellow at the Multidisciplinary Research 

Services Centre at the University of Namibia focusing on Gender Training and Research.  

She holds a Bachelor of Arts Degree in Social Work and Community Development, a 

Master of Arts (MA) Degree in Women and Development Studies, and a PhD in 

Sociology. Her current academic work covers gender mainstreaming, prevention of 

sexual and gender-   e   io en e   omen’  em o e men    e u    n   e  o u  i e 

health and rights, and feminist theorizing gender and sexuality, gender and climate 

change and decolonizing academia. Dr Mogotsi has been instrumental in the 

introduction of MA in Gender and Development at UNAM.  She published in journals, 

wrote and co-edited books, and holds a track record of commissioned work. Among 

others she co- u  o e  in   e Su   in  i i    ou n   “S  en   enin   en e  

Responsiveness of the Green Climate Fund Ecosystem-Based Adaptation Programme 

in Namibia". And in the Environment and Natural Resources Research. Canadian Centre 

of Science and Education she co-authored Forest resource management and 

utilization through a gendered lens in Namibia. Some of her policies and advocacy work 

entail Drafting of the National Drought Policy with the mandate for gender 

mainstreaming, GIZ; IREMA KUNENE Project: gender mainstreaming for GCF funded 

projects staff, key stakeholders and beneficiaries. Dr Mogotsi is also a member of the 

Environmental Investment Fund Steering Committee.  
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