The paper makes a valuable contribution to the rapidly growing body of literature in animal science
on resilience of livestock to environmental disturbances. The authors suggest that resilience is a
multifaceted latent construct that can be partially revealed through proxy measures. The authors
examine the use of “big data” from high frequency records of production animals and their
environment to construct a resilience index. The authors demonstrate that the index needs to be
ground-truthed against long term performance standards such as longevity and calving interval to
establish its operational utility. Their worked example illustrates that a resilience index can have
utility for animal management and in breeding for resilience in dairy cows.

Recognizing resilience as a latent construct has important implications for our understanding of
other latent constructs that have a prominent place in animal science. These constructs include
animal welfare, temperament, homeostasis, homeorhesis, allostasis, and stress, among others. Like
resilience, these conceptual constructs of multifaceted hidden states and processes that exist within
the animal (viz: welfare, personality, autopoietic balance of non-equilibrium dynamic states and life
history transitions) are operationalised through proxy measures of the animal and its environment.
As the authors note, these various hidden states and biological processes need not be exclusive.
Thus, resilience is not an aspect of the animal that is independent of other hidden states and
processes. Data rich studies in animal science have the potential to advance not only operational
measures of farm animal resilience but to also foster a broader understanding in evolutionary
biology and human psychology of how hidden states can be revealed through the interactions of the
animal with its environment.

A central problem the authors address in the paper is the methodology for constructing and
weighting animal measurements into a resilience index. Indexes used in animal breeding (eg
breeding objectives) and animal welfare (eg the Welfare Quality® project) are underpinned by
biological concepts and by the ethical, cultural, aesthetic and economic values that we bring to the
valorisation of component traits and measures used to construct an index. A major challenge for
animal breeding and animal management/welfare is to develop a framework for identifying and
articulating these values, that themselves often lie outside the awareness of the individuals
participating in the evaluation. Thus studies on resilience, breeding objectives and animal welfare
need to include a component of “values discovery and articulation” so that we can improve our
understanding of the rationale and consequences of decisions and actions made (and not made)
about animals by humans. Studies on resilience, as exemplified by this paper, have an important
contribution to make in this endeavour.

The caption to Figure 1 might be improved by inclusion of words describing the left axis (something
like environmental variability) and words describing what the red line in each graph represents
(something like variation in an animal measure (eg milk yield) over time?). By my reading of the
authors’ account, an animal with high robustness would have relatively high performance in a poor
environment, and an animal with low resilience would have relatively variable performance even in
a relatively stable environment. In addition, a resilient animal would have relatively stable
performance in a variable environment. The figure does not appear to portray these scenarios. Was
it the intent of the authors to do so? By my reading, the top left and right graphs show animals of
high resilience (low variability) with high robustness (left graph) and low robustness (right graph),
and the bottom two graphs show animals of low resilience (high variability) with high robustness
(left graph) and low robustness (right graph). Is this the interpretation the authors wish the reader to
take away from the figure? Is it the intent of the authors to portray the 4-dimensional relationship
between environment (with 2 dimensions, quality and stability) and animal performance (with 2



dimensions, robustness and resilience)? Further annotation of the figure may make this relationship
clearer.



