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Editorial 

Genetic engineering is applied to improve food 

and agricultural production through higher yields, 

food quality improvement, reduction of losses 

caused by pests and diseases, and 

improvement of food nutrition, and by 

addressing related issues in sustainable 

agriculture (Limenie and Alehegn, 2025). In the 

case of plants, it has improved crop 

characteristics, reduced insecticide application, 

improved tolerance to herbicide application, and 

adapted plants to climate change (Ogienko et 

al., 2026). Gene editing tools do come with 

serious environmental and ecological concerns. 

We need to understand these risks in order to 

maintain healthy ecosystems and a wide variety 

of plant and animal life, and safeguard the 

resilience of nature (Jin et al., 2019). The 

proliferation of genetically modified organisms 

(GMO’s) in environment may cause more human 

discomfort and suffering, decrease-infection, and 

environment and ecology disaster. 

GMO’s such as pest-resistant crops or 

introduced species such as insects may 

outcompete natural organisms or disrupt 

ecosystems. Biodiversity is crucial to the stability 

and resilience of a system, so the impact of 

genome engineering should be examined 

thoroughly. The introduction of GMO species 

results in the replacement of natural species, 

which can reduce biodiversity and even make 

some natural species extinct (Anifowose and 

Oyelana, 2025). Healthy ecosystems rely heavily 

on biodiversity. When species go extinct, 

ecosystems lose their ability to adapt and are 

more vulnerable to disease, and the natural 

benefits they give us – such as breathable air 

and drinkable water. This means that any 

application of genome engineering must be 

subject to regulatory oversight to ensure the 

impacts are not harmful to the diversity of the 

environment. 

Genome engineering can unintentionally alter 

the functioning of ecosystems. For example, if 

GMO’s are released into the environment to 

control pests, they may also have effects on 

other organisms, like predator insects or 

pollinators. This can lead to large changes in 

food chains. Mathematical models and 

laboratory studies suggest that such changes 

could influence nutrient cycles and animal 

populations, and affect how ecosystems work. 

This demonstrates the value of studying species 

interactions before altering the genome (Kole et 

al., 2025). The release of engineered organisms 

could alter the dynamics between predators and 

prey, how nutrients pass through ecosystems, 

and the role different species play in the web of 

life. For example, gene drives designed to 

eliminate or control invasive animals might also 

impact other animals or generate unforeseen 

environmental effects. Studies reveal that many 

localized genetic modifications have global 

consequences, including effects on different 

species and the environment. Ecosystem 

models, field tests, and robust adaptive 

management plans can help manage 

unintended environmental effects of gene drives 

(Kang et al., 2017; Kuzma, 2023). 

Ensuring the ethical, equitable, and sustainable 

application of genome engineering will need 

conscious approaches that foster blending 

ethical, environmental, social, and scientific 

knowledge with public participation. Responsible 

innovation is more than the technical design of 

scientific and technological developments; it also 

involves moral, social, and ecological 

responsibilities. Responsible innovation in 

genome engineering will require deliberate 

strategies to incorporate such concerns into the 

development of scientific and technological 

advancements (Pugh et al., 2016).  A socially 

just innovation would include norms of equitable 

access to new genome engineering technologies 

and prioritisation of high-need populations to 

prevent existing health disparities from being 

exacerbated. The success of a socially just 

innovation in genome engineering is definitely 

related to access to the technology, and it can 

potentially prevent the development of the so-

called "genetic divide". Importantly, socially just 

innovation incorporates ethical considerations to 

be inclusive of various social groups (Ranisch 

and Ehni, 2020). 

Innovation must account for ecological potential 

and risk so that environmental risks are 

minimized. Tactics include extreme 
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environmental risk assessment, ecological 

models, containment, and ongoing guidance of 

an environmentally sensitive organism. 

Sustainable genome engineering focuses on 

applications that are beneficial to the 

conservation of biodiversity and ecological 

stability, as well as resilience over the longer 

term. Those applications that ensure the 

maintenance of biodiversity, ecosystem function, 

and resilience are preferred over those which 

result in unknown and non-reversible effects on 

the environment. Responsible innovation seeks 

a sustainable responsible innovation, where the 

acceleration of technological innovation is well 

balanced with ecological sustainability (Nehul, 

2026). 

In combination with habitat restoration and other 

classic conservation strategies, genome 

engineering can help species withstand future 

environmental changes. 
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