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Introduction 
 
Modern Biotechnology has become the greatest issue of our time. According to Lovei et al 

(2010), the level of attention given by the general public towards Modern Biotechnology is 

possibly unparalleled since the appearance of atomic bomb. Similarly, here in Ethiopia, the issue 

is drawing the attentions of many enormously. Recently the Ethiopian Academy of Sciences 

(EAS) organized public lectures regarding Modern Biotechnology which were mainly promoting 

Modern Biotechnology. Yet a couple of days ago a civil society coalition conducted a public 

lecture on the same subject but that was absolutely contrary to the EAS. The civil society 

coalition denounced the use of Modern Biotechnology in Africa and more specifically GM seeds. 

The controversy regarding Modern Biotechnology is therefore immense. So this paper is 

prepared to inform policy makers, environmentalists and also the general public about the facts 

regarding Modern Biotechnology such that the controversies on the subject are well understood 

by these actors. This article presents a balanced and accurate information regarding Modern 

Biotechnology. It describes what Modern Biotechnology is and how it works, lists down its 

benefits and possible threats and briefly evaluates the status of Modern Biotechnology in 

Ethiopia. And of course some concluding remarks are incorporated.  

 

What is modern biotechnology and how does it work? 
 
Traditional biotechnology is not a new technology but is as old as human culture and it 

encompasses conventional plants and animal breeding, selection of efficient microorganisms for 

different purposes, etc (Argay Waktola and Bayush Tsegaye,2003).Diverse Ethiopian 

communities have been employing traditional biotechnologies to produce food like Injera and 

alcohols like Areqae, Tej and Tella(Desta Berhe,2009).But Modern Biotechnology is a new 
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technology and basically refers to cell and tissue culture and genetic engineering(Argay Waktola 

and Bayush Tsegaye,2003).  

 

According to Cartagena protocol “Modern Biotechnology” is defined as the application of; a) 

invitro nucleic acid techniques including recombinant DNA and direct injection of nucleic acid 

in to cells or organelles, or b) Fusion of cells beyond the taxonomic family, that over comes 

natural physiological reproductive or recombination barriers and that are not techniques used in 

traditional breeding and selection (Cartagena Protocol, 2000).Recombinant DNA technology is 

the foundation of Modern Biotechnology(Ex-Im Bank of India,2010). 

 

All organisms are made up of cells that are programmed by the same basic genetic material 

called DNA. Each unit of DNA is made up of a combination of the following nucleotides; 

Adenine (A), Guanine (G), Thymine (T) and Cytosine(C), and as well as, sugar and phosphate. 

Segments of the DNA tell individual cells how to produce specific proteins. These segments are 

genes. It is presence or absence of the specific protein that gives an organism a trait or character. 

Since all organisms are made up of the same type of genetic material(nueciotides A,T,G and 

C),biotechnologists use enzymes to cut and remove DNA segments from one organism and 

recombine it with DNA in another organism. This is called recombinant DNA/rDNA (Bio’s 

guide to Biotechnology http://www.bio.org/aboutbio/guide1.html cited on may28, 2013). And 

the products of Modern Biotechnology are referred as genetically modified organisms (GMOs) 

or living modified organisms (LMOs), or genetically engineered organisms, or transgenic 

organisms (CBD Biosafety clearing house http://bch.cbd.int/cpb_art15/training.shtml cited on 

June 2, 2013).  

 

Possible Benefits and threats of Modern Biotechnology 

 
Modern Biotechnology has enormous benefits in agriculture and forestry, medicine, industry and 

environmental protection (IUCN, 2007). However, since any technology derived from human 

activity involves natural risk (Pardo, 2003), Modern Biotechnology cannot be exception. Thus 

Modern Biotechnology poses serious threat on biodiversity therein ecosystem services and 

human and animal health. 
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Modern Biotechnology may enable food and agricultural production in areas where it was not 

possible before due to abiotic stresses(Lovei et al,2010).It may also enable the production of 

crops; with enhanced nutrition, that are herbicide tolerant, that are insect resistant 

etc(IUCN,2007).Transgenic sheep with increases wool production, cattle with increased quality 

and quantity of milk production are some of the applications of Modern Biotechnology in animal 

production while insect, disease, and herbicide resistant trees, improved fiber quality trees, fast 

growing trees production are some of its applications in forestry(IUCN,2007). 

 

Medical Biotechnology applications such as gene therapy (i.e altering DNA within cells in an 

organism to treat or cure a disease) is one of the promising areas of Modern Biotechnology 

research. New genetic therapies are being developed to treat diseases such as cystic fibrosis, 

AIDS and cancer (Bio’s guide to Biotechnology http://www.bio.org/aboutbio/guide1.html cited 

on may28, 2013).Similarly stem cell technology through cellular replacement and tissue 

engineering is widely recognized to treat many untreatable diseases and globally stem cells are 

used to treat over 130 diseases (Ex-Im Bank of India, 2010). Genetically engineering plants and 

animals to produce pharmaceuticals like vaccines (a practice sometimes known as “pharming”) 

is also the other application of modern biotechnology in medicine (IUCN,2007). 

 

Industrial applications of Modern Biotechnology is possible by Bio processing where controlled 

production of biological catalysts or enzymes can be used to improve the cleanliness and 

efficiency of industrial processes such as mining (IUCN, 2007).And production of 

microorganisms and plants with higher remediation capacity, production of bio fuels; that are 

energy rich, that can grow on lands previously unsuitable are the main applications of modern 

Biotechnology in environmental protection(IUCN,2007).The fact that Modern Biotechnology 

may decrease pesticide use and soil tillage can also have positive impacts on the 

environment(Lovei et al,2010).   

 

However, Modern Biotechnology poses serious threats and hazards. Even at intra-individual 

(genetic) level, there may be damage on genetic resources i.e. particular gene, gene 

combinations, etc (Lovei et al, 2010). Gene flow can occur to another species including 
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endangered species and land races (Lovei et al, 2010). There are reports that GM oilseed rape is 

able to cross with a common weed, the wild radish, and the possibility of transgenic 

introgression in to south Mexico traditional Maize land race (Pardo, 2003).By the end of 2006 

over 100 cases of confirmed such unwanted contamination was recorded (Lovei et al, 

2010).Gene flow from herbicide-tolerant GM crop to weeds could create “weed killer resistant” 

weed and this could turn out to be highly invasive (Pardo, 2003). The novel traits in GM plants 

when interacting with the environment could enhance the ability of the GM plant to become 

heavily invasive just like some exotics (IUCN, 2007).  

 

There are concerns that GM foods may contain novel protein toxins arising from introduction of 

foreign genes; they may also contain some proteins that may cause harmful immunological 

response such as allergic hypersensitivity. Also it is feared that antibiotic resistance genes used 

as markers in genetic engineering may induce large-scale evolution of drug resistant bacteria 

(Mtui, 2012). Also in the case of pharming, pollen from the pharm crop may pass to food crops 

or the pharm crop itself maybe feed by people and animals thereby posing health risks (IUCN, 

2007). 

 

Insects are highly adaptable. When the use of pesticide resistant GM crops increase, the targeted 

insect may develop resistance to the toxin thus making the GM crops irrelevant (Pardo, 2003). 

The spread of GMO crops can lead to agricultural expansion and deforestation. For example, the 

introduction of GM soybean in 1997 stimulated a further increase in deforestation in Latin 

American countries (IUCN, 2007). The increase use of transgenic Bt-plants (insecticide resistant 

crops) may have also impacts on ecosystem services. The Bt-toxin may kill organisms that are 

not pests to the crop itself like pollinating insects and may also harm soil bound organisms 

important in decomposition and nutrient cycling (Pardo, 2003). 

 

Bio-hacking is also another threat of Modern Biotechnology. Bio-hackers are people involved in 

DNA manipulation without proper knowledge. This raises fear that people may create a deadly 

microbe (Ex-Im Bank of India, 2010).The ethical concerns regarding the manipulation of genes 

is also the major debate in Modern Biotechnology. And the more serious one is the issue of 

patenting. Modern Biotechnology requires big investment for research and development. 
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Therefore the products of Modern Biotechnology are expensive and yet are patented by few 

private companies in the west also called multinationals(Ex-Im bank of india,2010).As farmers 

from poor countries continue using GM seeds, the local landraces and varieties from 

conventional breeding and selection will be replaced by the GM crops. There are some cases 

with Bt Cotton in India (Zacune, 2012). Meanwhile the farmer will rely only on the 

multinationals for seed supply every season and maybe confronted with price hikes making the 

lives of the poor very hard. Increased suicide has been reported in India in association with price 

increase of GM seeds and high debit (Zacune, 2012). Due to all the above mentioned threats of 

Modern Biotechnology, the conference of parties to the convention on biological diversity 

adopted a supplementary agreement to the convention known as Cartagena protocol on biosafety.  

 

The other short fall in Modern Biotechnology is the selection of end points (one or few 

organisms selected to conduct risk assessment). The complexity of ecosystems and the large 

number of potential candidates add to the challenges of selecting appropriate assessment end 

points in ecological systems (CBD Bio safety clearing 

househttp://bch.cbd.int/cpb_art15/training.shtml cited on June 2, 2013). For example GM trees 

have long life cycle(rotation period) and have the potential to transfer pollen and seed within 

hundreds of miles where we don’t have no control of insects, birds and mammals that can be 

potential end point within this scale of geographical range(CBD/COP8,2006). 

 

Cartagena Protocol on Biosafety 

 
Bio safety refers to the protection of human health and the environment from potential harm due 

to biological agents. And similarly, under the Cartagena Protocol, the biological agents are 

LMOs (CBD Bio safety clearing house http://bch.cbd.int/cpb_art15/training.shtml cited on June 

2, 2013). The Cartagena Protocol on Bio safety was realized after consecutive and exceptionally 

arduous negotiations between countries that export LMOs, countries with serious concerns about 

food safety and environmental protection, and countries that are heavily dependent on agriculture 

(Chazournes, 2009).The protocol has 40 articles and 3 Annexes. 
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The objective of Cartagena protocol (Article 1) is achieving safe transfer, handling and use of 

LMOs that may have adverse effects on the conservation and sustainable utilization of 

biodiversity, including considerations of risks to human health and the environment and basically 

focuses on GMOs on trance boundary movements. Article 15 and Annex 3 set the need of 

conducting risk assessments and brief how risk assessments should be conducted. Article 7 is 

about Advanced Informed Agreement (AIA) being compulsory during the first international 

trance boundary movement of LMOs intended for introduction in to the environment. While 

Article 11 is about simplified information procedure for LMOs intended for direct use as food 

and feed or processing (Cartagena protocol, 2000) 

 

According to the protocol, LMOs excluded from Advanced Informed Agreement provisions 

include; LMOs in transit(Article6(1)),LMOs destined for contained use in the party of 

import(Article 6(2)),LMOs used for direct use  as food and feed or processing(Article7(2)),and 

LMOs identified by the meeting of parties as being not likely to have adverse 

impacts(Article7(4)). Article 2(3) is about respecting the sovereign right of parties to 

decide,Article2(4) is about the right of parties to enact bio safety law that protects biodiversity 

more than the Cartagena protocol, Article 19 is about the obligation of each party to designate a 

National focal point to liaise with the CBD secretariat and a National competent authority to 

carry out administrative functions required by the protocol, article 20 is about Bio safety clearing 

House, and Article 24 deals with the need for the parties to engage with nonparties in the form  

bilateral agreements to achieve the objective of the protocol(Cartagena,2000).  

Status of Modern Biotechnology in Ethiopia  

 
The capacity to undertake Biotechnology research and innovation is limited in many developing 

countries, particularly in Africa due to lack of public fund, poorly equipped laboratories, salary 

disincentives and lack of policy and regulatory support (Morris, 2011). The same is true with 

Ethiopia. According to Muti (2011), Biotechnology research and development in Ethiopia is at 

its infant stage compared to the neighboring countries like Kenya and Uganda where modern 

biotechnology projects are taking roots. 

 



7 | P a g e  
 

There is a brief 6 pages National Biotechnology Policy developed in 2002(Desta Berhe, 

2009).But it is not clear (The Ethiopia Herald, 2013) and comprehensive (Desta Berhe, 2009). 

There is no sufficient budget and resource for Biotechnology research in Ethiopia therefore 

researchers relay on foreign donors (VOA, 2010). There is a Bio safety low enacted (Ethiopia 

Bio safety Proclamation, 2009).However some researchers blame the bio safety law as being 

obstacle for the development of Modern Biotechnology in Ethiopia (VOA, 2010) and say it 

should be changed (The Ethiopian Herald,2013). 

 

The Ethiopian Bio safety Law has 23 articles and it is an excellent law as far as achieving its 

objective is concerned. The Law can be referred as being more restrictive than the Cartagena 

protocol because unlike the Cartagena protocol, Ethiopia’s Bio safety Law requires Advanced 

Informed Agreement(AIA) for all transactions; LMOs for import, export, transit, contained use, 

used for food and feed and processing(Article5(1)). Other important articles include; Article 6 

the responsibility of applicants, Article 5(3) the right for the EPA to ask Applicants for 

guarantee, Article 21 penalties, Article 8(2) about the right for EPA to ask for disclaimer from a 

competent authority of the country of export(Ethiopian Bio safety proclamation,2009). 

 

The Ethiopian bio safety law grants the Ethiopian Environmental Authority the power to regulate 

LMOs (Article2 (12)) (Ethiopian Bio safety proclamation, 2009).But some people believe the 

Authority has assumed huge responsibility without the necessary resources (Aregay Waktola and 

Bayush Tsegaye, 2003).And there is also no competent capacity for full management and 

monitoring of Biotechnology in other concerned institutions (Aregay Waktola and Bayush 

Tsegaye, 2003). 

Conclusion 

 
Modern Biotechnology is known to have several benefits that can improve the life quality of 

humans. It is also known to have serious threats. Therefore, summed up with the fact that it is a 

very young science, it may be too early to praise it or condemn it. Meanwhile, the issue of 

Modern Biotechnology has continued to be controversial. Even the developed world does not 

have similar stance regarding GMOs; the US promoting GMOs while Europe is skeptic (Morris, 
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2011). Therefore this sector needs a proactive policy and the bureaucracy administering it should 

be equipped with experts of sufficient up-to-date knowledge and skill.  

 

In similar manner, in Ethiopia, there are polarized opinions regarding Modern Biotechnology. 

Some activists and academicians condemn it while some are saying Ethiopia can benefit a great 

deal from the technology. Therefore, for Ethiopia to reap the possible maximum benefit from 

Modern Biotechnology, the following issues need consideration;     

1. Since Biotechnology is not a single solution, the question; “To what extent is really 

Modern Biotechnology important to Ethiopia?” has to be thoroughly discussed and 

answered by relevant stakeholders. And  the public should come in to consensus  

2. The 2002 National Biotechnology Policy needs to be revisited. Meanwhile, relevant 

stakeholders should come together and devise vibrant Biotechnology policy.  

3. And the Biosafety law should base on that vibrant and consensuses National 

Biotechnology policy  
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