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Abstract 

This paper analyzes the role of scientific research valorization in supporting local sustainable development in Algeria, with a 

particular focus on the contribution of research institutions to innovation, technology transfer, and applied solutions. The study 

examines how scientific outputs are translated into operational technologies through structured collaborations between research 

centers, industry, and public stakeholders. The analysis is based on qualitative case studies involving the environmental research 

activities of the Centre de Recherche en Technologies des Semi-Conducteurs pour l’Énergétique (CRTSE). Three representative 

case studies are presented to illustrate different pathways of research valorization. These include the development of a solar 

sludge dryer integrated into a Living Lab framework under the Partnership for Research and Innovation in the Mediterranean 

Area (PRIMA)-funded Mara-Mediterra project for afforestation and land restoration, a hybrid membrane-based pilot system 

designed to optimize water chemistry for enhanced oil recovery in collaboration with the national oil company Sonatrach, and a 

pilot-scale ultrafiltration unit for tertiary treatment of urban wastewater developed in partnership with the AMENHYD group. 

The selected cases address priority sectors in Algeria, including water management, land restoration, energy, and environmental 

protection.Data for the analysis were obtained from project reports, experimental results, institutional documentation, and 

interactions with research and industrial partners. The paper documents the development stages of each innovation, from 

scientific conception to pilot-scale validation, and highlights the mechanisms enabling effective knowledge transfer. The findings 

provide an overview of how applied research contributes to sustainable development objectives by supporting technological 

innovation, strengthening local capacities, and facilitating collaboration between research institutions and socio-economic actors. 
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1. Introduction 

Algeria, a country rich in natural resources and scientific 

potential, has been actively engaged in fostering innovation 

and technological advancement. This paper delves into the 

realm of research valorization in Algeria, highlighting signif-

icant achievements and collaborative efforts aimed at promot-

ing sustainable development and economic growth [1, 2]. 

Incubators are playing a pivotal role in nurturing innovative 
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projects and facilitating the creation of startups and small and me-

dium enterprises (SMEs). These specialized environments pro-

vide entrepreneurs with the necessary resources, mentorship, and 

support to transform their ideas into viable businesses. Algeria's 

commitment to fostering innovation is evident in the proliferation 

of incubators across the country, which have contributed to the 

emergence of a dynamic entrepreneurial ecosystem [3, 4]. 

The Centre de Recherche en Technologie des Semi-Con-

ducteurs (CRTSE) has also made substantial contributions to 

research valorization. CRTSE's participation through its re-

searchers in close collaboration with the AMENHYD group 

in the PRIMA funded “Safeguarding the livelihood of rural 

communities and the environment in the Mediterranean 

through Nature-based Solutions” project demonstrates its 

commitment to addressing societal challenges and leveraging 

technological advancements for sustainable development. 

Despite these efforts, the mechanisms through which Alge-

rian research institutions convert scientific findings into oper-

ational technologies remain insufficiently documented. This 

gap highlights the need for a clearer understanding of how re-

search valorization is implemented in practice [5]. 

Local collaboration has been instrumental in driving inno-

vation and promoting economic growth. Partnerships between 

academic institutions, research centres, and industrial entities 

have led to the realization of significant projects. The collab-

oration between the CRTSE and Sonatrach (National Oil 

Company) on a desalination pilot project for chemical en-

hanced oil recovery (EoR) exemplifies the potential of such 

partnerships to address industry-specific challenges and con-

tribute to technological advancements. 

Furthermore, the collaboration with the AMENHYD Group 

on ultrafiltration for tertiary treatment of urban wastewater 

highlights the importance of sustainable water management and 

the role of technology in addressing environmental concerns. 

The central research question addressed in this paper is: 

How do research institutions—specifically CRTSE—trans-

late scientific outputs into applied innovations that support 

sustainable development in Algeria? 

The objective of this study is to analyze CRTSE’s scientific 

valorization ecosystem and demonstrate, through documented 

case studies, how research outcomes are effectively operation-

alized into technological solutions. 

The Living Lab in Algeria, established through the PRIMA 

funded Mara-Mediterra project, in which researchers from 

CRTSE are involved by providing scientific expertise and tech-

nology transfer to the AMENHYD group, serves as another ex-

ample of CRTSE's commitment to sustainable development. 

The implementation of a Living Lab for micro-ecosystem based 

afforestation, utilizing sludge and treated wastewater from 

Djelfa's domestic wastewater treatment plant, demonstrates the 

potential of innovative approaches to address environmental 

challenges and promote sustainable land use practices. 

The CRTSE Environmental Research Team has been actively 

involved in research dissemination through various events, in-

cluding open days on research valorization (July 3-4, 2024), a 

thematic workshop on emerging technologies for air and water 

treatment (May 30-June 1, 2023), a webinar on desalination and 

non-conventional water sources (September 19, 2024), an inten-

sive course on solar-driven desalination and water purification 

(March 25-26, 2019), and a study day on green hydrogen (No-

vember 15, 2021). Additionally, the team has recently applied to 

host the 2026 AMSIC Congress in Algeria, showcasing their 

commitment to advancing research and promoting knowledge 

exchange in the field of environmental science and technology. 

By addressing the above research question and presenting 

three structured case studies, this paper aims to contribute to a 

better understanding of how research institutions such as 

CRTSE can effectively bridge the gap between scientific re-

search and real-world applications, thereby supporting na-

tional priorities in water, energy, environment, and sustainable 

development [5-7]. 

2. Methodological Approach 

This study adopts a qualitative case study methodology to 

examine how the Centre de Recherche en Technologies des 

Semi-Conducteurs pour l’Énergétique (CRTSE) translates 

scientific knowledge into applied technological innovations. 

Given the applied, multi-actor, and context-dependent nature 

of research valorization, the case study approach is particu-

larly appropriate for understanding real-world dynamics, tech-

nology development pathways, and the mechanisms that ena-

ble research–industry collaboration. 

2.1. Case Study Selection 

The cases presented in this paper were selected because they 

represent mature examples of CRTSE’s contribution to envi-

ronmental innovation and because they align with national pri-

orities in water management, land restoration, and energy tran-

sition. Each case involves direct participation of CRTSE re-

searchers in technology design, laboratory development, or pi-

lot-scale validation. The technologies selected also offer clear 

potential for transfer to industrial partners, as demonstrated by 

collaborations with institutions such as Sonatrach, AMENHYD, 

the National Sanitation Office (ONA), and the General Direc-

torate of Forests (DGF). Furthermore, these three cases were 

chosen due to the availability of sufficient technical documen-

tation, experimental results, and stakeholder feedback, allowing 

for robust analysis. Together, the solar sludge dryer, the hybrid 

membrane system for enhanced oil recovery, and the pilot ul-

trafiltration unit illustrate a diversified yet coherent set of re-

search valorization pathways [8]. 

3.2. Data Collection 

The documentation of these case studies draws on several 

complementary sources. Technical project reports generated un-

der the PRIMA programme and national R&D funding provided 
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detailed information on design specifications, performance indi-

cators, and implementation stages. Laboratory and pilot-scale ex-

perimental records supplied technical data on process parameters 

and operational results. Informal discussions and structured con-

sultations with CRTSE researchers and industrial partners con-

tributed insights into decision-making, constraints, and collabo-

rative dynamics. Additional information was extracted from sci-

entific articles, conference presentations, and research dissemina-

tion materials produced by the CRTSE Environmental Research 

Team. Finally, field observations made during pilot testing and 

coordination meetings were used to contextualize the technolo-

gies within their operational settings. The integration of these 

sources ensures a comprehensive and triangulated reconstruction 

of each innovation pathway [9]. 

3.3. Analytical Framework 

The analysis conducted for this paper follows a structured ap-

proach aimed at understanding how scientific work progresses 

toward technological application. For each case, the research-

to-innovation sequence was reconstructed by examining the in-

itial scientific problem addressed, the development stages lead-

ing from conceptual design to prototype, and the subsequent 

phases of pilot-scale experimentation and technical validation. 

Particular attention was paid to the roles and interactions of re-

search teams, industrial partners, and institutional stakeholders, 

in order to identify how knowledge was transferred and how co-

development processes unfolded. The potential impacts of each 

innovation were then assessed in terms of their contribution to 

sustainable development goals, their relevance for national stra-

tegic priorities, and their capacity for replication or scale-up in 

Algerian environmental and industrial contexts. 

3.4. Purpose of the Methodological Approach 

This methodological design allows for a nuanced under-

standing of how CRTSE operationalizes research valorization. 

By documenting real-world cases and analyzing their devel-

opment trajectories, the study provides insights into the mech-

anisms that bridge scientific production and societal applica-

tion. It also highlights the conditions that enable successful 

collaboration between research institutions and industry, and 

it identifies lessons that can inform future strategies for 

strengthening Algeria’s innovation ecosystem in the fields of 

water, energy, and environmental sustainability. 

3. Case Studies 

3.1. Nature-Based Solutions Living Lab for 

Rural Sustainability (PRIMA Mara-

Mediterra Project) 

CRTSE has played a significant role in the PRIMA funded 

Mara-Mediterra research project, contributing to the develop-

ment of innovative solutions for sustainable land management 

and environmental conservation. One of the key contributions 

of CRTSE has been the concept design and development of a 

solar dryer for sludge resulting from the treatment of urban 

wastewater by conventional activated sludge (CAS) of 

Djelfa’s WWTP. This solar dryer is being utilized within the 

Living Lab led by the Amenhyd Group in Algeria [10]. 

The Mara-Mediterra project aims to address the challenges 

faced by Algeria's flagship Green Dam project of afforestation, 

including soil degradation and the adverse effects of climate 

change. By fostering collaboration among various stakehold-

ers, including the National Sanitation Office (ONA), the Gen-

eral Directorate of Forests (DGF), AMENHYD, and CRTSE, 

the project seeks to develop innovative agro-ecological solu-

tions [11-13]. 

The new approach adopted in the project involves creating 

artificial micro-ecosystems around each tree planted in the ex-

perimental afforestation site at Djelfa. This approach inte-

grates renewable energy sources, the valorization of 

wastewater treatment by-products, and digital monitoring 

tools. The solar dryer designed by CRTSE is a crucial compo-

nent of this integrated system, contributing to the sustainable 

management of wastewater sludge and the promotion of cir-

cular economy principles [14, 15]. 

3.2. Optimizing Water Chemistry for Enhanced 

Oil Recovery: A Hybrid Pilot System 

The CRTSE Environmental Research team, in collabora-

tion with Sonatrach, conducted a research project to develop 

a hybrid pilot system for treating brackish water for use in en-

hanced oil recovery (EOR). The project, funded by the Na-

tional Directorate of Scientific Research and Technological 

Development (DGRSDT), aimed to optimize water chemistry 

for more efficient and cost-effective EoR operations. 

The developed system, shown in Figure 1, combines re-

verse osmosis, nanofiltration, and ion exchange resins to re-

move impurities from brackish water, including salts, dis-

solved solids, and organic matter. This multi-stage treatment 

process is essential for ensuring that the injected water meets 

the specific requirements of EoR processes, which can vary 

depending on the reservoir characteristics and the type of 

chemicals used. 

By optimizing water chemistry, CRTSE researchers were 

able to improve the effectiveness of polymer and surfactant 

floods. Polymers are used to increase the viscosity of injected 

water, which helps to displace oil from the reservoir. Surfac-

tants reduce the interfacial tension between oil and water, 

making it easier to recover oil. Both polymers and surfactants 

are sensitive to water quality, and the presence of impurities 

can reduce their effectiveness. 

In addition to improving the effectiveness of EoR processes, 

CRTSE's research also focused on reducing costs. The hybrid 

pilot system developed in this project is designed to be energy-
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efficient and minimize the use of chemicals. By optimizing 

water treatment, CRTSE researchers were able to reduce the 

amount of chemicals required for EoR operations, resulting in 

significant cost savings. 

The pilot system was successfully tested on-site and 

demonstrated its ability to produce water of the desired quality. 

This success validates the feasibility of the technology and its 

potential for widespread application in the oil and gas industry. 

The research conducted in this project has also resulted in 

scientific publications and conference presentations. CRTSE 

researchers have shared their findings with the broader scien-

tific community through peer-reviewed articles and presenta-

tions at international conferences. This dissemination of 

knowledge has contributed to the advancement of water treat-

ment technologies and their application in the oil and gas in-

dustry. 

This research project has important implications for the oil 

and gas industry. By developing innovative water treatment 

solutions, CRTSE is contributing to sustainable oil production 

and environmental stewardship. The hybrid pilot system de-

veloped in this project can be adapted to other EoR applica-

tions, and the research findings can inform future water man-

agement strategies in the oil and gas sector. 

 
Figure 1. Integrated Membrane Process for EoR Application. 

3.3. Assessing the Pilot Scale Ultrafiltration 

System for Urban Wastewater Tertiary 

Treatment 

The successful development of a pilot-scale ultrafiltration sys-

tem for tertiary treating urban wastewater, conducted in collabo-

ration with the AMENHYD group and CRTSE, demonstrates the 

potential of this technology in producing high-quality water suit-

able for alkaline electrolysis. As shown in Figure 2, the system 

effectively removed contaminants from the wastewater, contrib-

uting to a more sustainable approach to wastewater treatment and 

supporting the growth of the green hydrogen industry. The posi-

tive results from the pilot-scale study pave the way for scaling up 

the system, conducting field trials, and exploring commercializa-

tion opportunities. 

Furthermore, the pilot-scale ultrafiltration system offers 

several potential benefits for the green hydrogen industry. By 

effectively removing contaminants from wastewater, it pro-

vides a high-quality water source suitable for alkaline electrol-

ysis, improving process efficiency and reducing energy con-

sumption. Reusing treated wastewater for hydrogen produc-

tion helps alleviate water scarcity issues and promotes a cir-

cular economy. Additionally, the system can potentially re-

duce the cost of hydrogen production and create jobs in related 

industries. Furthermore, hydrogen produced through this pro-

cess can help decarbonize various sectors and improve overall 

water quality. 

 
Figure 2. Schematic Diagram of the Pilot-Scale Ultrafiltration Sys-

tem. 

4. Conclusion 

This paper has provided an overview of the research valor-

ization landscape at CRTSE, highlighting the environmental 

research team's significant contributions to fostering innova-

tion, promoting sustainable development, and strengthening 

local collaborations. Through its participation in international 

research programmes, collaborations with industrial partners, 
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and active engagement in research dissemination, the CRTSE 

has demonstrated its commitment to bridging the gap between 

scientific research and practical applications. 

The case studies presented in this paper illustrate the prac-

tical impact of CRTSE's research efforts. The development of 

innovative solutions for sustainable land management and wa-

ter treatment, as showcased in the PRIMA funded Mara-Med-

iterra project and the hybrid pilot system for enhanced oil re-

covery, respectively, highlight the potential of research to ad-

dress societal and industrial challenges. 

The success of these initiatives underscores the importance 

of fostering collaboration between academic institutions, re-

search centres, and industrial entities. Such partnerships can 

lead to the development of practical solutions, promote tech-

nology transfer, and contribute to economic growth. 

In conclusion, CRTSE's research valorization efforts are 

making a valuable contribution to Algeria's scientific and 

technological advancement. By focusing on sustainable devel-

opment, addressing environmental challenges, and promoting 

innovation, CRTSE is helping to position Algeria as a leader 

in the field of research and technology. 
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