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(17) Strengthen and enhance the means of implementation and global 
partnership for sustainable development. 

 
 

These above 17 SDGs cover all the UN working areas but for implementation of these SDGs funding 
required will be about $7 trillion/year from different countries which will come into implementation in Jan. 
2016 (UN Report. Oct. 11, 2016). The Planning Commission of Pakistan has adopted above United Nation 17 
Sustainable Development Goals (SDGs) for the development of humanity and poverty alleviation. Pakistan was 
not being able to achieve MDGs as we started late, therefore, we have to take SDGs very seriously from the 
beginning, to achieve their goals, in which poverty alleviation is on top priority (UNDP MDGs Report, Sept. 25, 
2015). The action and policies at National level will pay a key role in achieving SDGs by translating SDGs into 
workable actions (Local Govt. Submit on SDGs, Pakistan, March, 2017).  

The SDGs will depend considerably on the inputs of scientists and scientific communities in order to be 
operative (Yukiya A. IAEA Special Edition, Sept., 2016). The scientific community will be challenged to create 
systemic approach and understandings with policy relevance at local, country, and international levels (Yukiya, 
IAEA Bulletin, June, 2017). The role of scientists in handling the SDGs at global, national, and local levels to 
help integrate sustainability concerns into real actions and engagement between national and international 
science communities with politicians, civil society, and people to reorganise their knowledge and research to 
assist in efforts towards crafting the post-2015 development agenda and the implementation of sustainable 
policies to obtain the anticipated results. Pakistan at this point has no involvement of scientific community and 
lacks authentic indicators as the basic data required are not available on most of the SDGs.  

Many scientific fields can help to achieve these SDGs and one of these, which is the Nuclear Technology 
can help tremendously in achieving these SDGs (Yukiya, IAEA Bulletin, Sept., 2016). Recently IAEA has 
played an active role and pointed out that Nuclear Technology can help to achieve 09 out of 17 SDGs and a 
seminar was held last year and a monograph was published mentioning the nuclear methods which can be 
utilized achieving SDGs (Nicole & Miklos, IAEA Bulletin, Sept., 2016). Pakistan’s one national power element 
is nuclear technology which has given military superiority to it to play important role in the region. Pakistan 
must create a national sustainable development strategy at country level with appropriate funding to utilize 
nuclear techniques for the upgradation of mankind. Pakistan as one of the developing country is the largest 
recipient of the technical and financial help from IAEA. Pakistan has a lot of expertise in application of nuclear 
technology in medical, agriculture, science and allied fields, this can help in achieving at least 09 goals out of 
17 which are discussed along with Pakistani prospective (PAEC Annual Report, 2016). 

Nuclear Technology Application to SDGs 
Ending Hunger and Malnutrition 

 

Food is one of the strong national power elements and its production is a vital source 
of strength for a nation, a shortage of food keeps them dependent on other nations and thus 
weakens their Sovereignty. The sufficient food depends on development of improved and 
new crop varieties, these can be developed by radiation mutation with improving
productivity, disease resistance, salt tolerance, drought tolerance and with increase 
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micronutrients (Goal 2, UNDP Report, Sept. 28, 2015). Insect Pest Management can also be done by using 
radiation sterilization techniques to safe crops (Nicole & Miklos, IAEA Bulletin, Sept., 2016). Pakistan is a 
nation with sufficient food and three institutes are already utilizing nuclear techniques, they have produced 
about 90 new varieties by radiation mutation of different crops in the last 40 years, covering about 35% area 
throughout Pakistan and contributing an increase of 10% to the crop productivity but its volume has to be further 
increased. Pakistan is also utilizing irradiation facilities at Lahore to remove harmful bacteria and unwanted 
insects while extending the shelf life of perish able food. In Pakistan we are also utilizing stable isotope 
techniques to monitor body composition, food intake and absorption to understand the problems of malnutrition, 
to decrease the death rate (PAEC Annual Report, 2016). Food security can be achieved by Insect Pest Management
by using Male Sterilization Technique, in which insect population is controlled by releasing the radiation sterilized
male. This results in increased productivity and helps in achieving the SDG of hunger and malnutrition. 

Providing Good Health and Well Being 

 

Without health it is impossible to achieve the development targets if people of a 
country are not healthy and the health conditions are bad, the targets of SDGs cannot 
be achieved. Therefore, the third SDG can only be achieved if treatment conditions are 
good and death rate is low (Goal 3, UNDP Report, Sept. 28, 2015). Pakistan has 
allocated Rs 35-40 billion to upgrade heath programs in 2017-2018. One of the most 

important utilization of nuclear techniques is nuclear medicine, radiation oncology, radiation facilities and 
production of radioisotopes and thus the cancer management. This can only be achieved by a well-established 
cancer control program and well established nuclear medicine and radiation oncology facilities. Nuclear 
medicine through PET/CT helps in diagnosis whereas radiation or radiotherapy in treatment of cancer. 
International Agency for Research in Cancer, estimates that about 150 million people are suffering from and by 
2030 it will reach over 21 million and about 13 million people/year will die with cancer (Nicole & Miklos, IAEA 
Bulletin, Sept., 2016). At present in Pakistan 22 complete cancer diagnostic and treatment facilities are working, 
whereas, other 10 having either diagnostic or treatment facilities. These facilities are catering about 1,200,000 
patients/year. The author has already written on this and given suggestions to Government of Pakistan to 
immediately implement Cancer Control Program at National Level and to achieve the tertiary health as one of the 
indicators of this SDG, Pakistan has to seriously start the awareness and Early Diagnosis Cancer Program and has 
to double State-of-Art Nuclear Diagnosis facilities such as 60 Gamma Cameras, 20 PET Cameras and 20 MRIs 
and treatment facilities such as 22 LINACs within three years. Other than cancer diagnosis and treat using nuclear 
technologies precise diagnosis of cardiovascular disease, tuberculosis and other infections can also be done. 
Nuclear Techniques can also help to control out breaks of animal diseases. 

Clean Water and Sanitation 

 

The water is vital for life on the planet earth. Pakistan has already been confirmed as 
water-stressed country and efficient use of water will be the first requirement for 
sustainable agriculture production beside this water conservation, ground water 
management, salinity, and flood control are very important (Goal 6, UN Report, Sept. 28, 
2015). Access to safe water should be the top most priority of Government of 

Pakistan and the 6th SDG ensuring the availability of Clean Water is the most important and difficult goal which 
Pakistan has to achieve. To help in achievement of different indicators of this goal, the nuclear-isotopic technique 
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can be used to collect data and calculate, age of water, quality of water and also in integrated management of 
water to sustain water resources and water ecosystem. Radiation can also be used to remove bacterial 
contamination, to treat industrial waste water for making water reusable (Nicole & Miklos, IAEA Bulletin, Sept., 
2016).  

Providing Affordable and Clean Energy 

 

The 7th SDG is providing affordable and clean energy which is a very important 
target. At the same time the power generation is the basic leading cause of air pollution 
and greenhouse gases emission in particularly carbon dioxide, one of the largest sources 
of global warming. Thus the energy production choices will have huge consequences on 
our health, our economy and risk of irreversible climate change for decades to come 

(Goal 7 UNDP Report Sept. 28, 2015). As it can be seen the basic contributor to the world electricity is coal 
and one ton of coal produces 2.8 tons of carbon dioxide. So we have to get rid of coal as energy source. It can 
only be mitigated through a drastic reduction of carbon dioxide. If we control release of carbon dioxide now 
and won’t add any further CO2 to the atmosphere then we will be able to bring it to zero level after 60 years. 

There is better and cleaner way to meet our energy needs which is to produce energy through nuclear 
power and renewable sources like solar, wind, hydro. Nuclear energy as one of the major low-carbon energy 
sources, is currently producing about 16% of total global energy, and many countries believe that it can help 
them to address the twin challenges of ensuring reliable energy supplies while curbing 13%-15% greenhouse 
gasses emissions. Besides this nuclear energy is an interrupted source of energy and thus contributes to energy 
security of the country. 

Nuclear energy as green energy can contribute a lot to combat climate change. This can be done by 
building more nuclear power plants. The first power plant was built in 1950. At present 30 countries are 
operating 444 nuclear power plants for electricity generation and about 67 new nuclear power plants are under 
construction in 16 countries, to overcome the energy crisis and to curb the release of carbon dioxide (Nicole & 
Miklos, IAEA Bulletin, Sept., 2016).  

Almost the same scenario exists in Pakistan. The energy mix is mainly dependent on fossil fuel. Pakistan 
has already increased its nuclear share from 3% to 5% in 2017 and is going to increase its contribution of 
nuclear energy from 5% to 14% of the total energy mix in 2050, as documented by Planning Commission in the 
2005 Nuclear Security Plan of lifting the nuclear energy to obtain clean or green and cheap energy. Nuclear 
power is one of the best options and Pakistan has to increase its Nuclear Energy Share up to 16% in the energy 
mix scenario. Pakistan’s Nuclear Generation Plan is already given by the Government of 8,800 MW before 2030 
and 40,000 MW before 2050 (PD&R, Pakistan Annual Report, 2017-2018). The Civil Nuclear Program should 
now be fully supported in order to achieve these targets by putting new nuclear power projects, capacity building 
and developing nuclear knowledge, the only way out to achieve this SDGs is to invest in nuclear power projects.  

Sustainable Industry Innovation and Infrastructure  

 

Infrastructure and cutting edge technologies are required to increase industrial 
growth (Goal 9, UNDP, Sept. 28, 2015). Nuclear science can contribute and support in 
achieving indicators of this SDG. Non-destructive X-ray techniques can be used for safety 
and quality testing of the products such as buildings and bridges. Irradiation techniques 
can also be used to improve durability of products, i.e. wires, cables, pipes, car tires etc. 
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Radiation technology can be used to remove bacteria from single use medical products and insect removal of 
pests from food and thus to increase shelf life of the food commodities, like onions, potatoes, spices, and 
mangoes (Nicole & Miklos, IAEA Bulletin, Sept., 2016). In this regard one medical and one food irradiator is 
already working at Lahore. To get benefit of this technique more irradiators are needed to be installed at Gwadar, 
Karachi, and Gilgit. This in turn will increase our exports and foreign exchange earnings. 

Mitigation of Climate Change 

 

Climate has a very important role in national power as temperature controls the food 
production and thus the economy of a country. The goal of this 13th SDG is regulated by 
the release of carbon dioxide. Climate change mitigation is one of the leading reasons for 
progressively considering nuclear power increase share in national energy mix. Nuclear 
power should also be considered in climate change revision actions. The greenhouse 

gases have an average life time in atmosphere of 50-200 years, if the emission of greenhouse gases stopped 
now, even then it is foreseen that a definite increase in carbon dioxide emission will continue till 2030 (Goal 
13, UNDP Report, Sept. 28, 2015). Nuclear power can play substantial role in reducing greenhouse gas 
emission and thus in easing of climate change. Nuclear power is called as green energy and is one of cleanest 
technologies beside wind and hydro. 

There is another worldwide picture that a build rate of 58-60 new reactors per year could entirely replace 
current fossil fuel electricity generation by 2050. Accounting for increased global electricity demand driven by 
population growth and development in poorer countries, add another 55 reactors per year, this makes a total 
requirement of about 115 reactors per year up to 2050 to entirely decarbonize the global climate scenario 
(Nicole & Miklos, IAEA Bulletin, Sept., 2016). Pakistan also has to increase the role of nuclear power 
contribution in its energy mix to mitigate climate change it was 3.6% up to 2016 and now after installation of C-3 
and C-4, it has increased up to 5.2%. Pakistan will be looking to increase nuclear power production up to 14% in 
the coming 30 years (PAEC Annual Report, 2017).  

Energy production is one of the biggest contributors of the carbon dioxide. The target of this SDG is 
mitigation of climate change by adopting different cleanest method of energy production. Nuclear power can play 
significant role in reducing greenhouse gas emission and thus in mitigation of climate change. It is one of cleanest 
technologies besides wind and hydro. About 11 billion tons of carbon dioxide is released every year. Pakistan has 
to increase the role of nuclear power contribution in its energy mix to mitigate climate change. 

American Nuclear Society, French Nuclear Society, and European Nuclear Society have formed a global 
alliance of about 39 Nuclear Societies and associations in support of a communication initiative called “Nuclear 
for Climate” by declaring that nuclear energy is a key part of the solution in the fight against climate change. 
The initiative is considered to improve awareness, particularly among world leaders of the important role of 
nuclear energy in lowering carbon dioxide emission thus affecting global climate change. It is essential that 
legislators recognize that nuclear energy delivers large amounts of continuous, economically cheaper electricity 
with no carbon dioxide emissions and is among the lowest lifecycle carbon emissions.  

Sustainability of Life Below Water 
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The marine life is an important source to provide food and nutrition to the human 
beings and support coastal population (Frangoul, CNBC, June 6, 2017). It is essential to 
sustain this source and the indicators of this SDG (Goal 14, UNDP, Sept. 28, 2015). The 
marine life can better understand and be controlled by using diagnostic power of isotopic 
techniques. The information such as ocean acidification can be obtained utilizing nuclear 

techniques. This can help scientists to understand and monitor and control pollutants and ocean health. The 
isotopic techniques information can be used to control pollution in marine system, the stable isotopes can be 
measured for industrial pollution (Nicole & Miklos, IAEA Bulletin, Sept., 2016). 

Sustainability of Life on Land 

 

In world 1.9 million acres are under erosion. Soil erosion and land degradation can 
harm people living nearby and the economy of the country (Goal 15, UNDP Report, Sept., 
2015). Many countries have controlled this by utilization of nuclear techniques. Isotopic 
techniques can be used to find out hot spots and soil erosion rates can be estimated which 
can help to restore soils, ecosystems, and biodiversity. IAEA is supporting many 

countries in this area to reshape their agriculture practices, protection of resources, and biodiversity (Nicole & 
Miklos, IAEA Bulletin, Sept., 2016). In Pakistan isotopic techniques are helping in controlling saline land and 
reversing the process of making the land suitable for cropping which is at present more than 30% of total 
cropping area (PAEC Annual Report, 2016). 

Strengthening Partnerships for Achieving Sustainable Development Goals 

 

To achieve these SDGs partnerships should be developed with many United Nation 
organizations, such as World Health Organization (WHO), Food & Agriculture Organization
(FAO), International Atomic Energy Agency (IAEA), and other international organizations 
(Dazhu, IAEA Bulletin, June, 2017; Goal 17, UNDP, Sept. 28, 2015). For the utilization 
of nuclear techniques, the Pakistan Government has to increase partnership with IAEA 

and Pakistan Atomic Energy Commission (PAEC), its focal point in Pakistan. PAEC is already playing its 
important role in the peaceful utilization of Nuclear Techniques. Four civil nuclear power plants are already 
working providing uninterrupted 5% nuclear energy to the energy mix and working on a program to increase it 
up to 14%-16%, 18 cancer hospitals treating more than 900,000 patients/year and looking forward to increasing
these hospitals to 20 by the end of 2018 (PAEC Annual Report, 2016). 

There are three agricultures and one biotechnology institute contributing to agriculture sector by introducing 
different mutation varieties. Engineering & S&T centers are providing support to industrial infrastructure and to 
civil nuclear power program as well as collaborating to international institutes such as IAEA and CERN (PAEC 
Annual Report, 2016).  

Conclusion 
Pakistan’s challenge is to mobilize SDGs to achieve its National Power Elements, for that it has to include 

and increase nuclear techniques role in achieving different indicators of SDGs and has to include utilization of 
nuclear technology in its country program framework. Pakistan is lucky to have knownhow and trained 
manpower in the field nuclear technology and is one of the highest recipients of financial and technical help of 
IAEA in Asia. Now, there is a need of political will to channelize this knowhow and manpower to implement the 
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vision and agenda by moving coherently with UN and IAEA to achieve these sustainable development goals at 
national level by 2030.  
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