
technology is not neutral

technology is not neutral is a critical concept that challenges the common assumption that
technological tools and systems operate independently of human values, biases, or social contexts.
This article explores how technology inherently reflects the intentions, priorities, and cultural
perspectives of its creators and users. It delves into the ways technology influences and shapes
society, affects power dynamics, and embodies ethical considerations. By understanding that
technology is not neutral, stakeholders can better assess its impact on privacy, equity, and access.
The discussion includes examples from artificial intelligence, social media platforms, and design
choices, illustrating how technology interacts with societal structures. The article also examines policy
implications and the responsibility of developers in addressing these challenges. The following
sections provide a detailed exploration of these themes.

The Influence of Human Values in Technology

Technology and Social Power Dynamics

Ethical Implications of Non-Neutral Technology

Case Studies Demonstrating Technology’s Bias

Policy and Governance in Technology Development

The Influence of Human Values in Technology
Technology is often perceived as an objective and neutral tool; however, it is deeply embedded with
the values and assumptions of its creators. The design, functionality, and application of technological
systems reflect the cultural, social, and economic contexts in which they are developed. This section
explores how human values influence technological innovation and implementation, shaping
outcomes in ways that extend beyond mere functionality.

Design Choices Reflecting Cultural Bias
Every stage of technology development—from conceptualization to deployment—involves decisions
influenced by cultural norms and biases. These choices affect user interfaces, algorithmic parameters,
and accessibility features. For example, facial recognition software has historically shown higher error
rates for certain racial and ethnic groups due to biased training data, demonstrating how cultural
biases can permeate technical design.

Embedding Social Norms in Technology
Technologies often encode prevailing social norms, reinforcing existing behaviors and expectations.
Online platforms, for example, implement content moderation policies that reflect specific moral and



legal frameworks, which may not be universally applicable. Consequently, technology becomes a
medium through which dominant ideologies are perpetuated.

Technology and Social Power Dynamics
The development and deployment of technology do not occur in a vacuum; they are influenced by
and contribute to existing social power structures. This section examines how technology can
reinforce or challenge power imbalances among different social groups, institutions, and nations.

Access and Inequality
Access to technology is unevenly distributed, often mirroring socioeconomic disparities. The digital
divide highlights how marginalized communities may have limited access to essential technologies,
reinforcing cycles of disadvantage. Moreover, the control over technological resources often resides
with powerful corporations or governments, shaping who benefits from innovation.

Surveillance and Control
Technological tools can be employed to monitor and regulate populations, raising concerns about
privacy and civil liberties. State and corporate surveillance systems exemplify how technology serves
as an instrument of power, influencing behavior and restricting freedoms. This dynamic underscores
the non-neutral nature of technology in social governance.

Ethical Implications of Non-Neutral Technology
Recognizing that technology is not neutral necessitates a thorough examination of its ethical
consequences. This section discusses the responsibilities of developers, users, and policymakers in
addressing the moral challenges posed by technological innovation.

Algorithmic Bias and Fairness
Algorithms embedded in technologies can perpetuate discrimination if not carefully designed and
audited. Ethical considerations demand transparency, accountability, and inclusivity in algorithm
development to prevent harm and ensure equitable treatment across diverse populations.

Privacy and Data Protection
The collection and use of personal data by technological systems raise significant ethical concerns.
Protecting user privacy requires robust safeguards and informed consent mechanisms, emphasizing
the need for ethical frameworks that govern data handling and technology deployment.



Case Studies Demonstrating Technology’s Bias
Practical examples illustrate how technology’s neutrality is compromised through embedded biases
and value judgments. This section highlights notable case studies that reveal the real-world
implications of non-neutral technology.

Facial Recognition and Racial Bias
Multiple studies have shown that facial recognition systems exhibit higher error rates when identifying
individuals from minority ethnic groups. This bias results from unrepresentative training datasets and
flawed algorithmic design, leading to potential misidentifications and discriminatory outcomes.

Social Media Algorithms and Echo Chambers
Social media platforms employ algorithms that prioritize content based on user engagement, which
can create echo chambers and reinforce existing beliefs. These algorithms influence public discourse
and political polarization, demonstrating how technology shapes societal narratives.

Gender Bias in Voice Assistants
Voice-activated assistants often default to female voices and personalities, reflecting and
perpetuating gender stereotypes. This design choice underscores the role of technology in reinforcing
social biases rather than remaining neutral communicative tools.

Policy and Governance in Technology Development
Addressing the non-neutrality of technology requires comprehensive policy and governance
frameworks. This section explores strategies for regulating technology to promote fairness,
accountability, and social good.

Regulatory Approaches to Technology Oversight
Governments and regulatory bodies are increasingly recognizing the need for legislation that
addresses algorithmic transparency, data privacy, and ethical standards. Policies such as data
protection laws and algorithmic audit requirements aim to mitigate harmful impacts and promote
responsible innovation.

Stakeholder Engagement and Inclusive Design
Inclusive technology development involves diverse stakeholders, including marginalized communities,
in the design and decision-making processes. This participatory approach helps ensure that
technologies serve a broad range of needs and reduce bias.



Promoting Ethical AI and Responsible Innovation
Initiatives focused on ethical artificial intelligence emphasize principles such as fairness,
accountability, and human-centered design. Encouraging responsible innovation practices helps align
technological advancement with societal values and mitigate negative consequences.

Recognize that technology inherently reflects human values and biases

Understand the role of technology in perpetuating or challenging power structures

Address ethical concerns through transparency, accountability, and inclusivity

Learn from case studies that highlight technology’s non-neutral impacts

Support policy frameworks that govern technology development responsibly

Frequently Asked Questions

What does it mean to say that technology is not neutral?
Saying technology is not neutral means that technology is influenced by the values, biases, and
intentions of its creators and users, and it can affect society in ways that reflect these influences
rather than being purely objective or impartial.

How can technology reflect the biases of its creators?
Technology can reflect creators' biases through design choices, algorithms, and data sets that may
unintentionally or intentionally favor certain groups, perspectives, or outcomes, leading to biased or
unfair results.

In what ways can technology impact social inequality?
Technology can either bridge or widen social inequalities depending on who has access to it, how it is
designed, and whose interests it serves, potentially reinforcing existing disparities or creating new
forms of exclusion.

Why is it important to consider ethics in technology
development?
Considering ethics ensures that technology is developed and deployed in ways that respect human
rights, promote fairness, and minimize harm, acknowledging that technology decisions have real-
world social consequences.



Can technology be designed to be more neutral?
While complete neutrality is challenging, technology can be designed with inclusivity, transparency,
and accountability to reduce biases and unintended negative impacts, striving for more equitable
outcomes.

How do cultural values influence technological innovation?
Cultural values shape priorities, problem-solving approaches, and acceptable uses of technology,
influencing what technologies are developed and how they are implemented in different societies.

What role does user interaction play in the neutrality of
technology?
User interaction can reinforce or challenge the biases in technology, as users’ behaviors, feedback,
and adaptations may influence how technology evolves and its effects on society.

How does the concept of 'technology is not neutral' affect
policymaking?
It encourages policymakers to critically evaluate the social implications of technology, regulate its
use, and promote equitable access and ethical standards to mitigate negative consequences.

What are examples of technologies that demonstrate non-
neutrality?
Examples include facial recognition systems that exhibit racial biases, social media algorithms that
amplify certain content over others, and predictive policing tools that disproportionately target
marginalized communities.

Additional Resources
1. Race After Technology: Abolitionist Tools for the New Jim Code
This book by Ruha Benjamin explores how technology, often perceived as neutral, can perpetuate
racial biases and social inequalities. Benjamin introduces the concept of the "New Jim Code," where
algorithms and digital tools reinforce systemic discrimination. The book calls for an abolitionist
approach to redesigning technology to promote equity and justice.

2. Algorithms of Oppression: How Search Engines Reinforce Racism
Safiya Umoja Noble’s work uncovers the ways in which search engines like Google propagate harmful
stereotypes and racial biases. By analyzing search results and their societal impacts, Noble
demonstrates that technology is embedded with the values and prejudices of its creators. The book
advocates for greater accountability and inclusivity in tech development.

3. Technological Visions: The Hopes and Fears that Shape New Technologies
Edited by Marita Sturken, Douglas Thomas, and Sandra Ball-Rokeach, this collection examines how
cultural beliefs and social values influence technological innovation. The essays reveal that



technology is not neutral but reflects the hopes, fears, and power dynamics of its time. It encourages
critical thinking about the social contexts surrounding technological change.

4. Whose Global Village? Rethinking How Technology Impacts Our World
This book challenges the idea that technology connects people in a neutral, equitable way. It
investigates how global power structures and economic interests shape technological access and use.
The author argues that technology can reinforce inequalities rather than eliminate them, urging
readers to consider who benefits from technological advancements.

5. Design Justice: Community-Led Practices to Build the Worlds We Need
Written by Sasha Costanza-Chock, this book critiques traditional technology design processes that
often exclude marginalized communities. It promotes design justice principles that prioritize the
voices and needs of those most affected by technology. The work illustrates that technology
development is a political act with ethical implications.

6. Technically Wrong: Sexist Apps, Biased Algorithms, and Other Threats of Toxic Tech
Sara Wachter-Boettcher exposes how seemingly neutral tech products can perpetuate sexism, racism,
and other biases. The book offers real-world examples of how technology can fail diverse users and
cause harm. It calls for more inclusive and thoughtful design practices in the tech industry.

7. The Black Box Society: The Secret Algorithms That Control Money and Information
Frank Pasquale investigates the opaque algorithms that govern financial markets, credit scores, and
information dissemination. He argues that these hidden technologies hold significant power and often
operate without transparency or accountability. The book emphasizes the need for regulation and
ethical scrutiny of algorithmic systems.

8. Data and Goliath: The Hidden Battles to Collect Your Data and Control Your World
Bruce Schneier discusses how data collection and surveillance technologies are far from neutral tools;
they serve political and economic agendas. The book explores the implications of mass data
harvesting on privacy, democracy, and individual freedom. Schneier advocates for stronger
protections and public awareness regarding data use.

9. Invisible Women: Data Bias in a World Designed for Men
Caroline Criado Perez reveals how the lack of gender-disaggregated data leads to technology and
infrastructure that disadvantage women. She shows that many technological systems are designed
with a default male user in mind, resulting in systemic bias. The book highlights the importance of
inclusive data to create fair and effective technologies.
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after writing The Technological Society, Jacques Ellul realized how the totalistic dimensions of our
modern technological milieu required an additional treatment of the topic. Writing amidst the rise of
books in the 1970s on pollution, over-population, and environmental degradation, Ellul found it
necessary, once again, to write about the global presence of technology and its far-reaching effects.
The Technological System represents a new stage in Ellul’s research. Previously he studied
technological society as such; in this book he approaches the topic from a systems perspective
wherein he identifies the characteristics of technological phenomena and technological progress in
light of system theory. This leads to an entirely new approach to what constitutes the most important
event of our society which has decisive bearing on the future of our world. Ellul’s analysis touches
on all aspects of modern life, not just those of a scientific or technological order. In the end, readers
are compelled to formulate their own opinions and make their own decisions regarding the way a
technique-based value system affects every level of human life.
  technology is not neutral: Technology and Values Craig Hanks, 2009-05-04 This anthology
features essays and book excerpts on technology and values written by preeminent figures in the
field from the early 20th century to the present. It offers an in-depth range of readings on important
applied issues in technology as well. Useful in addressing questions on philosophy, sociology, and
theory of technology Includes wide-ranging coverage on metaphysics, ethics, and politics, as well as
issues relating to gender, biotechnology, everyday artifacts, and architecture A good supplemental
text for courses on moral or political problems in which contemporary technology is a unit of focus
An accessible and thought-provoking book for beginning and advanced undergraduates; yet also a
helpful resource for graduate students and academics
  technology is not neutral: SPIN , 1994-01 From the concert stage to the dressing room, from
the recording studio to the digital realm, SPIN surveys the modern musical landscape and the
culture around it with authoritative reporting, provocative interviews, and a discerning critical ear.
With dynamic photography, bold graphic design, and informed irreverence, the pages of SPIN
pulsate with the energy of today's most innovative sounds. Whether covering what's new or what's
next, SPIN is your monthly VIP pass to all that rocks.
  technology is not neutral: We, robots Lode Lauwaert, Bartek Chomanski, 2025-01-27 This
book takes a philosophical look at traditional technological tools such as hammers and drills as well
as the modern: autonomous cars, ChatGPT, smartphones, apps, steam engines, nuclear power
plants, computers, and many other systems that surround us. The three main questions tackled are:
Is technology neutral? Or is the design often intertwined with a Western or gendered perspective?
What are the ethical risks of AI? Is it necessarily biased? Is the climate problem linked to smart
technologies? Is technological determinism correct? In other words, is the world controlled by
engineers since the digital revolution, or are their inventions merely a product of society? Lode
Lauwaert and Bartek Chomanski offer an idiosyncratic perspective on technology and AI. The result
is a nuanced and critical view of the key themes of our time. This book appeals broadly to students,
researchers as well as non-academic audiences for an introduction to the philosophy of technology
and AI. “This book explores key themes that all revolve around the idea that technology is not
neutral. This is a message for all of us. Because technology is us.” Mark Coeckelbergh, University of
Vienna
  technology is not neutral: Cognition and Interaction: From Computers to Smart Objects
and Autonomous Agents Amon Rapp, Maurizio Tirassa, Tom Ziemke, 2019-10-10 Cognitive
sciences have been involved under numerous accounts to explain how humans interact with
technology, as well as to design technological instruments tailored to human needs. As technological
advancements in fields like wearable and ubiquitous computing, virtual reality, robotics and artificial
intelligence are presenting novel modalities for interacting with technology, there are opportunities
for deepening, exploring, and even rethinking the theoretical foundations of human technology use.
This volume entitled “Cognition and Interaction: From Computers to Smart Objects and Autonomous
Agents” is a collection of articles on the impacts that novel 3 September Frontiers in Psychology
2019 | Cognition and Interaction interactive technologies are producing on individuals. It puts



together 17 works, spanning from research on social cognition in human-robot interaction to studies
on neural changes triggered by Internet use, that tackle relevant technological and theoretical
issues in human-computer interaction, encouraging us to rethink how we conceptualize technology,
its use and development. The volume addresses fundamental issues at different levels. The first part
revolves around the biological impacts that technologies are producing on our bodies and brains.
The second part focuses on the psychological level, exploring how our psychological characteristics
may affect the way we use, understand and perceive technology, as well as how technology is
changing our cognition. The third part addresses relevant theoretical problems, presenting
reflections that aim to reframe how we conceptualize ourselves, technology and interaction itself.
Finally, the last part of the volume pays attention to the factors involved in the design of
technological artifacts, providing suggestions on how we can develop novel technologies closer to
human needs. Overall, it appears that human-computer interaction will have to face a variety of
challenges to account for the rapid changes we are witnessing in the current technology landscape.
  technology is not neutral: Platforms, Power, and Politics Ulrike Klinger, Daniel Kreiss, Bruce
Mutsvairo, 2023-10-10 Political communication has fundamentally transformed as digital
technologies have become increasingly important in everyday life. Technology platforms have
become powerful political instruments for world leaders, campaigns, social movements, journalists,
and non-governmental organizations. Moreover, they are essential to how people communicate
about politics, encounter and share political information, and take action to pursue their political
goals. This is the first textbook to center digital platforms in understanding political communication.
With global examples beyond the context of Western democracies, the text reveals how digital
technologies such as social media and search engines are increasingly shaping political
communication in countries around the world. It shows how the core processes of political
communication are being reshaped by platforms, from how elections are contested to how issues
make it onto policymaking agendas. Topics covered include public opinion, journalism, strategic
communication, political parties, social movements, governance, disinformation, propaganda,
populism, race, ethnicity, and democratic backsliding. Full of lively examples and pedagogical
features, Platforms, Power, and Politics offers an exciting and innovative new approach to political
communication. It is essential reading for students of political communication and an important
resource for scholars, journalists, and policymakers.
  technology is not neutral: Technologies of International Relations Carolin Kaltofen, Madeline
Carr, Michele Acuto, 2018-11-04 This book examines the role of technology in the core voices for
International Relations theory and how this has shaped the contemporary thinking of ‘IR’ across
some of the discipline’s major texts. Through an interview format between different generations of
IR scholars, the conversations of the book analyse the relationship between technology and concepts
like power, security and global order. They explore to what extent ideas about the role and
implications of technology help to understand the way IR has been framed and world politics are
conceived of today. This innovative text will appeal to scholars in Politics and International Relations
as well as STS, Human Geography and Anthropology.
  technology is not neutral: Sublime Communication Technologies Rod Giblett, 2008-01-17
This lively new study is a critical cultural history of communication technologies, from railways and
telegraphy to computers and the Internet, in which Rod Giblett argues that these technologies play a
pivotal role in the cultural history of modernity and its project of the sublime.
  technology is not neutral: Postphenomenology and Technologies within Educational Settings
Markus Bohlmann, Patrizia Breil, 2024-12-20 Technologies such as tablets, plagiarism software, and
learning videos are now an important part of teaching and learning around the world. The
underlying human-technology relations that shape modern educational settings have a decisive
influence on what education is and will be in the future. This volume applies the analytical tools of
postphenomenology to the context of education. In three sections, the contributors present empirical
evidence on the use of technology in schools, show conceptual convergences with current theories
relevant to education and training, and challenge and reframe the technologically situated subject as



the goal of education in relation to technology. This collection, edited by Markus Bohlmann and
Patrizia Breil, opens up the research field of postphenomenology to the broad field of educational
technologies. Postphenomenology and Technologies Within Educational Settings extends the scope
of the philosophy of technology and further expands its repertoire of theories and analytical tools.
  technology is not neutral: Global Technology and Legal Theory Guilherme Cintra
Guimarães, 2019-06-05 The rise and spread of the Internet has accelerated the global flows of
money, technology and information that are increasingly perceived as a challenge to the traditional
regulatory powers of nation states and the effectiveness of their constitutions. The acceleration of
these flows poses new legal and political problems to their regulation and control, as shown by
recent conflicts between Google and the European Union (EU). This book investigates the
transnational constitutional dimension of recent conflicts between Google and the EU in the areas of
competition, taxation and human rights. More than a simple case study, it explores how the new
conflicts originating from the worldwide expansion of the Internet economy are being dealt with by
the institutional mechanisms available at the European level. The analysis of these conflicts exposes
the tensions and contradictions between, on the one hand, legal and political systems that are
limited by territory, and, on the other hand, the inherently global functioning of the Internet. The
EU’s promising initiatives to extend the protection of privacy in cyberspace set the stage for a
broader dialogue on constitutional problems related to the enforcement of fundamental rights and
the legitimate exercise of power that are common to different legal orders of world society.
Nevertheless, the different ways of dealing with the competition and fiscal aspects of the conflicts
with Google also indicate the same limits that are generally attributed to the very project of
European integration, showing that the constitutionalization of the economy tends to outpace the
constitutionalization of politics. Providing a detailed account of the unfolding of these conflicts, and
their wider consequences to the future of the Internet, this book will appeal to scholars working in
EU law, international law and constitutional law, as well as those in the fields of political science and
sociology.
  technology is not neutral: Ohio SchoolNet Software Review Project , 1998
  technology is not neutral: Technology Transfer and Innovation for Low-Carbon Development
Miria Pigato, Simon Black, Damien Dussaux, Zhimin Mao, Ryan Rafaty, Simon Touboul, 2020-04-09
Technological revolutions have increased the world’s wealth unevenly and in ways that have
accelerated climate change. This report argues that achieving The Paris Agreement’s objectives
would require a massive transfer of existing and commercially proven low-carbon technologies (LCT)
from high-income to developing countries where the bulk of future emissions is expected to occur.
This mass deployment is not only a necessity but also an opportunity: Policies to deploy LCT can help
countries achieve economic and other development objectives, like improving human health, in
addition to reducing greenhouse gases (GHGs). Additionally, LCT deployment offers an opportunity
for countries with sufficient capabilities to benefit from participation in global value chains and
produce and export LCTs. Finally, the report calls for a greater international involvement in
supporting the poorest countries, which have the least access to LCT and finance and the most
underdeveloped physical, technological, and institutional capabilities that are essential to benefit
from technology.
  technology is not neutral: Extimate Technology Ciano Aydin, 2021-01-21 This book
investigates how we should form ourselves in a world saturated with technologies that are
profoundly intruding in the very fabric of our selfhood. New and emerging technologies, such as
smart technological environments, imaging technologies and smart drugs, are increasingly shaping
who and what we are and influencing who we ought to be. How should we adequately understand,
evaluate and appreciate this development? Tackling this question requires going beyond the
persistent and stubborn inside-outside dualism and recognizing that what we consider our inside self
is to a great extent shaped by our outside world. Inspired by various philosophers – especially
Nietzsche, Peirce and Lacan –this book shows how the values, goals and ideals that humans
encounter in their environments not only shape their identities but also enable them to critically



relate to their present state. The author argues against understanding technological self-formation
in terms of making ourselves better, stronger and smarter. Rather, we should conceive it in terms of
technological sublimation, which redefines the very notion of human enhancement. In this respect
the author introduces an alternative, more suitable theory, namely Technological Sublimation
Theory (TST). Extimate Technology will be of interest to scholars and advanced students working in
philosophy of technology, philosophy of the self, phenomenology, pragmatism, and history of
philosophy. The Open Access version of this book, available at
http://www.taylorfrancis.com/books/9781003139409, has been made available under a Creative
Commons Attribution-Non Commercial-No Derivatives 4.0 license.
  technology is not neutral: Ethics and Technology Herman T. Tavani, 2011 Offering insights
and coverage of the field of cyberethics, this book introduces readers to issues in computer ethics.
The author combines his years of experience in the field with coverage of concepts and real-world
case studies.
  technology is not neutral: Ethics for People Who Work in Tech Marc Steen, 2022-10-28 This
book is for people who work in the tech industry—computer and data scientists, software developers
and engineers, designers, and people in business, marketing or management roles. It is also for
people who are involved in the procurement and deployment of advanced applications, algorithms,
and AI systems, and in policy making. Together, they create the digital products, services, and
systems that shape our societies and daily lives. The book’s aim is to empower people to take
responsibility, to ‘upgrade’ their skills for ethical reflection, inquiry, and deliberation. It introduces
ethics in an accessible manner with practical examples, outlines of different ethical traditions, and
practice-oriented methods. Additional online resources are available at:
ethicsforpeoplewhoworkintech.com.
  technology is not neutral: A Christian Field Guide to Technology for Engineers and Designers
Ethan J. Brue, Derek C. Schuurman, Steven H. VanderLeest, 2022-04-19 Technology and its power
are both old and new—as is the wisdom needed to envision, design, and use it well. In this field
guide for Christians studying and working in technology, case studies, historical examples, and
personal stories encourage readers to ask harder questions, aspire to more noble purposes, and live
a life consistent with their faith as they engage with technology.
  technology is not neutral: Research Handbook on Intellectual Property and Artificial
Intelligence Ryan Abbott, 2022-12-13 This incisive Handbook offers novel theoretical and doctrinal
insights alongside practical guidance on some of the most challenging issues in the field of artificial
intelligence and intellectual property. Featuring all original contributions from a diverse group of
international thought leaders, including top academics, judges, regulators and eminent
practitioners, it offers timely perspectives and research on the relationship of AI to copyright,
trademark, design, patent and trade secret law.
  technology is not neutral: Encountering Artificial Intelligence Matthew J. Gaudet, Noreen
Herzfeld, Paul Scherz, Jordan J. Wales, 2024-03-15 What does it mean to consider the world of AI
through a Christian lens? Rapid developments in AI continue to reshape society, raising new ethical
questions and challenging our understanding of the human person. Encountering Artificial
Intelligence draws on Pope Francis’s discussion of a culture of encounter and broader themes in
Catholic social thought in order to examine how current AI applications affect human relationships
in various social spheres and offers concrete recommendations for better implementation. The
document also explores questions regarding personhood, consciousness, and the kinds of
relationships humans might have with even the most advanced AI. Through these discussions, the
document investigates the theoretical and practical challenges to interpersonal encounter raised by
the age of AI.
  technology is not neutral: Reflexive biotechnology development Wietse Vroom, 2023-09-04
Agriculture plays a crucial role in the alleviation of extreme poverty and hunger. Development of
new crop varieties that are more resistant to disease and pests, and that produce more in dry
conditions or on poor soils, can contribute to agricultural development. However, while the technical



potential to improve crop varieties is increasing rapidly, such technologies do not always
successfully contribute to the economic development of resource poor farmers. New technologies
may never reach farmers, may be prohibitively expensive, or may solve only a very limited part of
the problem that farmers are facing in practice. This book engages with the debate on how modern
genetic technologies are used in plant breeding, and questions what it is that makes a new
technology appropriate for pro-poor agricultural development. It does so by moving beyond a
technical perspective on what constitutes 'appropriate technology' and by analyzing how different
approaches to agro-technological development create different social roles for technology
developers and farmers in innovation processes and production systems. Case studies of projects
and international research centres in India, Peru and Mexico provide an insight in the different
approaches to agro-technological development in which farmers are treated as 'recipients of
technology', or are involved as 'co-innovators', and in which technology developers present
themselves as 'solution providers' or as 'service providers'. Insight in those different approaches
contributes to a clearer debate on the potential role of biotechnology in agricultural development
and the reduction of poverty.
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created as technology leads to new tasks. On
The Future of Jobs Report 2025 | World Economic Forum   Technological change, geoeconomic
fragmentation, economic uncertainty, demographic shifts and the green transition – individually and
in combination are among the
These are the top five energy technology trends of 2025   There are several key energy
technology trends dominating 2025. Security, costs and jobs; decarbonization; China; India; and AI
all need to be carefully monitored. The World
Meet the Technology Pioneers driving innovation in 2025   The Forum’s 25th cohort of



Technology Pioneers is using tech to efficiently scale solutions to pressing global problems, from
smart robotics to asteroid mining
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