Supplementary Information 2

The eWEF Model – a worked example

[image: ]The enhanced Water-Energy-Food Nexus model is intended to specifically address criticisms of existing conceptual models of water management which have often resulted in water management being heavily water-centric and excluding other disciplines, or consideration of the wider impacts of water management schemes. IBWT projects are particularly prone to this as they are often promoted by central or regional governments as essential national infrastructure projects, bypassing established legal and governance processes and excluding them routine scrutiny. This results in water management schemes which have large spatial and temporal scale negative impacts and lack long-term sustainability in a changing world. Figure 1 - the conceptual eWEF model. Refer to Figure 10 of the main paper for a larger reproduction.


The eWEF model can be used to assess the degree of sustainability of a proposed IBWT scheme, as well as examine the positionality of the intervention within the wider WEF Nexus. Below we step through the proposed usage of the model using a theoretical example:
1. Consider the Environmental, Societal, Governmental, and Economic drivers of the WEF nexus under consideration. Examples of drivers which impact on the system from outside might include climate change impacts on water availability (Environmental), national water security rhetoric (Governmental), or population growth (societal).
2. Evaluate the individual components of the Water, Energy, and Food systems of the Nexus under consideration. In particular consider scale and power relationships which control the implementation of measures through each system. The relative power of each network component within the wider system can be indicated by the overall size of the network node. The directionality of relationships within each network component can be indicated by arrows as required. In the theoretical example below the Water System is heavily top-down controlled by national government dictat. There is a limited role for regional organisations but control is heavily one directional. In contrast the Food System shows strong regional control which is imposed at a local level, with limited two-way communication between regions and national government. In contrast Energy Systems are highly localised and distributed.
3. Consider the interrelationships between the individual network elements, both generally and specifically in the context of the intervention being considered. The directionality and power relationships of these interrelationships should be considered specifically, as should the impact of external drivers. In the example below, Water Managers at a national level are promoting the construction of hydropower dams, driven governmental demands for national water security; there is no significant two-way relationship as energy systems are highly distributed at a local level. In contrast the Food System is dominated by regional growers who, driven by rising population, demand ever increasing amounts of water for irrigation.
4. Evaluate the likely location and severity of impacts of any proposed intervention across the network and link them to the spatial scales. Consideration of both positive and negative impacts should be undertaken. In the example below, the impacts of a proposed IBWT scheme are distributed across all three of the network components, but are heavily skewed towards Energy and Food Systems. Those felt within the Water System are predominantly felt at a local level through population displacement and pollution of existing water supplies. Whilst the proposed scheme will create a national water energy system through hydropower, it will also destroy the traditional local energy system. Within the Food System, greater water availability will enhance food production and availability at a local level, but will also give regional growers greater control over food markets. 
5. Evaluate the control over the process and intervention (in red) and the impacts of the intervention on each network node using the central plot. In the example, the network itself is heavily controlled by the Water System through national water managers, with little or no influence on the IBWT planning and construction process, influenced in part by regional drivers from the Food System, but with little or no influence from the Energy System. Impacts in contrast will mainly be felt by these two systems and the proposed scheme has only limited impact on the Water System. 
The outcome of this theoretical exercise would be to conclude that the proposed intervention within this nexus is likely to be unsustainable, negatively impacting as it does across Food and Energy Systems, with little or no demonstrated benefit to the Water System. The dominance of the Water System in controlling the process suggests a lack of holistic evaluation and equitability in the process which might result in different conclusions being drawn on whether to proceed with the scheme. 
[image: ]Figure 2 - theoretical worked example of the eWEF model for the evaluation of a proposed IBWT scheme
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