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Simulating science funding Results
The problem
We want science to make our lives better. Therefore, evaluation of scien- The insight from historical examples has been expanded into a computer model of an epistemic Changes in merit indeed make merit-based evaluations less effective, relative to random
landscape (Fig. 1). allocation. However, the effect 1s not 1identical in all cases:

tific merit should relate to the long-term impact of the research on well-being.
However, such impact is difficult to evaluate, even for experts. Best approach to the topic -
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e [otteries have a greater advantage in very complex or largely unexplored areas, or where
many different fields interact via interdisciplinary links (Fig. 3a),
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Intr() du Ctl on F— o B |10 e Expertise proves more useful in small, highly specialised, or well-explored fields (Fig. 3b).
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These recent empirical evaluations suggest allocating a certain portion of the research funds to approach to investigating the topic. The associated z coordinate represents the merit of pursuing that particular 20000 : 2000}
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Historical examples of significant unpredictable impact The model simulates three funding mechanisms:
Figure 3: Comparison of performance for different funding mechanisms over time on a dynamic epistemic land-
, e Best visible: Only approaches similar to historical approaches are considered, and the best are scape. The funding mechanisms, best visible, lottery, and triage, are described in the text. Plot shows accumulated
Discovery of DNA structure selected (Fig. 2a). fitness, or ome.rit (y-zolxis), as a function of time (x-axis). Mer.it is.the same as the z-axis in Figs. 1 and 2. Time is
Biochemistry focused for many years on the study of proteins, not DNA, to understand heredity. e [ottery: Projects are chosen at random, regardless of their merit or whether they are similar to measured in simulation sieps, corresponding to the snapshots In Hig. 2.
A combination of results from biochemistry and genetics led to renewed interest in DNA and the historical projects (Fig. 2b).

discovery of its structure [4]. e Triage: A 50%/50% combination of best visible and lottery (Fig. 2c).
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Invention of the laser gyroscope The solution
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The laser gyroscope, a key component in modern aircraft and missiles, is based on an effect - YRS - AR e Vel e Vea P RS > 2 A funding mechanism that combines merit assessment and random allocation
discovered in 1913. Sagnac was trying to disprove Einstein’s theory of relativity and defend the - — | < P s TP N would reduce the overall cost of the funding exercise, while maintaining over-
theory of the ether [3]. Sl T e T all high effectiveness for scientific research.
(a) Funding by grant peer review (b) Funding by lottery (¢) Funding by triage
19‘60 1965 1970 1975
Concept of laser gyro R & D Figure 2: Simulations of different funding methods on a dynamic epistemic landscape. Time-series (left to right, top to bottom)
1957 1963 1972 1978 show snapshots of the landscape at intervals of 5 simulation steps. Each contour plot shows an epistemic landscape, with colours
First Laser Laser gyro prototype First commercial contract Boeing contract representing the merit of all available approaches at the time of the snapshot, using the colour bar shown in Fig. 1b. Note how the

landscape itself changes as a response to the investigations, reflecting the features of the historical examples.
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