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I chose to speak about water use and management in the world and how sustainable practices could revolutionise agriculture. Many people are more or less aware that irrigated agriculture is what allows most people in the world to be well fed. What many people ignore is the impact it has on our environment. McNabb (2019) deems irrigation to be the biggest water consumer as it uses over 70% of the resource worldwide. The same source lists some of the effects of this intensive water usage, the key ones being the depletion of many water tables, land subsidence as well as the salinization of some coastal water tables and lands. To complicate the matter, fertilisers and all products used on crops usually end up polluting the water running off the fields. 

The biggest challenge ahead of humanity is to feed an expanding population with an already greatly strained resource. Over half of the food in the UK comes from abroad according from the Guardian. A large share comes from European countries, many of them dealing with their own water shortages such as France and Spain. This map from the WWF illustrates the matter. 

An overall VUCA analysis of the situation would look as follows:
•	Volatility: the water resource is often lacking or considerably stretched although at times there can be flooding. These sadly do not replenish resources as they wash over the ground and is a wasted resource in essence.
•	Uncertainty: it is unknown how long the current reserves in most water tables are going to be usable for agricultural needs, some areas are already forbidding and sanctioning illegal pumping (McNabb, 2019).
•	Complexity: water has been considered as an entitlement in most European countries, but this is evolving as droughts multiply. 
•	Ambiguity: authorities do not always seem to be leading the development of new solutions to manage the resource and may expect farmers to adapt to stretched reserves. However, some farmers may be awaiting for the authorities to lead this change.

This last point is key as the answer probably resides somewhere in between farmers and authorities. Lambin and Thorlakson’s research (2018) points towards this direction with partnerships between public and private as this approach reduces the risk of too many competing standards. From my research, one of the most promising and sustainable irrigation techniques is the drip-feeding irrigation systems. The World Health Organisation (2016) describes this technique as “an important innovation in agriculture which surpasses sprinkler and flood irrigation and is critical in areas with limited water supplies”. Dobbs highlighted that drip irrigation can reduce water consumption by up to 60% while increasing yields up to 30%. 
Many factors are taken into account to decide what irrigation system should be used. The five areas cover suitability, efficiency, popularity, financial cost and installation and maintenance. 
The key positive aspects of drip irrigation are higher outputs with a lot less inputs (including fertiliser, power and labour). Greenland, Levin, Dalrymple and O’Mahony also found that aspects significantly improve the farmer’s lifestyle. 
The key repelling factors are the costs associated with setting up all the equipment, more advanced maintenance and systems, a reluctance to change and learn a new set up. Some crops are not compatible, and holes can become obstructed at times. Interestingly, saving water was often found to not be enough for farmers to change their systems.
These research also showed that funding is key. States could lead the change and provide public funding to support the conversion as it is unlikely farmers would each initiate this change on their own. Additionally, the more farmers make this transition, the more water is saved. 

These measures would help in using a lot less water to generate more crops. However, sometimes even the best resource management strategies and restrictions may not suffice, especially in the near future. 

There are two avenues which may become increasingly more and more necessary and complimentary. In the spirit of keeping resources as much as possible in close circuits, grey waters are increasingly being used to irrigate crops, especially in Mediterranean countries (Al-Gheethi et al.,2019). Grey waters are the relatively clean wastewater from baths, sinks, washing machines, and other kitchen appliances. Al-Gheethi and his co researchers however add that care must be taken to not contaminate the crops with dirty water. The resource may need more or less extensive treatment prior to being released for irrigation purposes. The treatments can consist of one or several of the following solutions: chlorination and ozonation, filtration processes and/or UV irradiation.

Sometime the above solutions may need to be supplemented with the generation of additional fresh water. The research conducted by Jennifer Leijon and six of her colleagues estimated that a medium-sized desalination plant would deliver 7500 cubic meters per day. This is the equivalent of three Olympic pools. This is achieved via reverse osmosis desalination powered by marine energy converter parks such as wind or solar farms. 

The technology is available and works. This is however no small enterprise and full support from the state is necessary for such a project to come to fruition.


Because generating freshwater is significantly more expensive than using what is available, it cannot be used copiously. The methods we previously looked at today are all the more necessary to ensure costs remain under control. 

In terms of leadership style needed for such a change, the local leaders would have to use a mix of situational and behavioural leadership. The process needs to raise and answer the right questions and form a consensus and decisions on this basis, within a context where water will become rarer. Carrying on as usual is unlikely to allow all farming business to remain operational in the medium to long term.
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