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(1) Equation 2 is incomplete. What is needed is the specification of the full IO table
with the two virtual industries (garbage cleaning and reconstruction), which is only
partially done in Table 2. In Section 4 and Table 2 it is explained rightly that garbage
cleaning inter alia needs manpower, which is taken from the manpower row of existing
industries. Amongst others, this is absent in (2).

REPLY: I will add the hybrid I-O table which includes garbage cleaning services and
manpower sector.
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(2) The cut-off method for resources described on p.3 is too rude. Equation 3 implies
that structure of the use of resources from the rest of the economy by the new indus-
try Cu is equal to the structure of the aggregate use of those resources in the rest of
the economy Mi, where i is a summation vector with ones. This a highly unrealistic
assumption because the new virtual industries take care of garbage cleaning and re-
construction, which both have cost structures that will be quite different from the cost
structure of the rest of the Kochi economy that is dominated by services. In fact, Sec-
tion 3, describing the details of the procedure for garbage cleaning and reconstruction
activities, is contradictory to (3), but more realistic. The cut-off method for products
also described on p.3 is imprecise and not convincing.

REPLY: We made an assumption that all industries will try to minimize the stress of
each industry or the focal damage on one industry sector so they will simultaneously
adjust the damage share among industries. There is no certain way to obtain the real
damage data for each industry. Furthermore, the data is based on each scenario.
For example, even though there are two flood scenarios in the same province but the
locations of bank break are different. The characteristic of the flood damage will be
different. Therefore, we made this assumption to forecast the prior outcome of each
scenario.

(3) Equation 4 that should describe the structure of Cd is lacking. The most plausible
solution would be to assume that the new industries do not deliver intermediate prod-
ucts (i.e. Cd is zero), but only deliver final products to fP, which goes at the cost of the
final demand for products from the rest of the economy fM. As a consequence of the
inconsistency of equation 5 (see Major details) Table 3 delivers nonsense.

REPLY: Cd is not lacking. The garbage cleaning service delivers their products to
agriculture, public works and final demand.

(4) Equation 5 can only be used to establish the overall total of z12 (i.e. a small case
as it is not a matrix, but a column). Instead of Table 3, the structure of the inputs to the
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manpower sector should resemble the structure of the household consumption part of
the final demand column (see Oosterhaven, Rethinking IO Analysis, Springer 2019,
ch. 4). The procedure that describes from which sectors the manpower of garbage
cleaning is taken should be specified independently. It is not related with the structure
of household consumption demand.

REPLY: Z21 and Z22 are shifted from the value-added row for manpower sector row.
The equation 5 shows how we constructs the manpower column Z12 and Z22. When
the conventional I-O table is constructed, the summation of inter-industry row and col-
umn is equal as well as the summation of value-added and final demand. What is the
meaning behind this? The money that is use for satisfying the final demand actually
come from the value-added. Likewise, the manpower row is taken from the value-
added and the manpower column is based on equation 4 and 5. Lastly, we put on
the table 3 to give an example of how the manpower column, however you can see it
clearly since the whole hybrid I-O table will be added to the appendix. Major details:

âAËŸ c P.1-2 & p.12-14. This article does not mention the direct los of output ′ of
industries that have to partially or entirely close down due to the simulated flood nor
does it mention the indirect impacts of these close down in the rest of the economy
nor does it mention the cost in the rest of the economy of raising the money for the
cleaning and reconstruction activities.

REPLY: Loss of opportunity or opportunity cost is not included in this analysis. It is our
next step to implement the method since the opportunity cost requires more data and
some methodologies to identify it.

The article, consequently, presents a far too optimistic view of the effects of the simu-
lated flood for Kochi. If the authors believe their own results, they should advocate to
have regular floods in Kochi. âAËŸ c P.7, l.12. The matrix ′ dimensions of equation
4 and 5 are inconsistent. In (4), first row, unity columns should be added behind the
Z-matrices. In (4), second row, unity rows should be added in front of the Z-matrices.
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Consequently, (5) is inconsistent at the matrix level. It is only correct for the overall
matrix totals. âAËŸ c P.3, l.7 & elsewhere.

REPLY: It is certain that if your house, barn or car are damaged by flood, you need to
maintain or fix it for your daily use. Some materials have to be purchased to ease the
damage so the economy is benefited through an additional demand.

Write input coefficients instead of ′ technical coefficients, because you are dealing with
an open economy in which: input coefficients = trade origin ratios * technical coef-
ficients (see Oosterhaven, 2019, ch. 2). âAËŸ c P.8, l.17. As a consequence of
the above misuse of the term technical, it ′ is incorrectly stated that input coefficients
change only gradually due to technological advancement. In fact, they also change
much faster due to spatial substitution. Not taking this into account leads to overesti-
mation of the indirect damages of garbage cleaning in Section 4.3.

REPLY: I will change this term in accordance with the paper and add citation.

The authors might want to have a look at Oosterhaven and Többen (Spatial Econ An,
2017) for a solution to this problem. Minor details: âAËŸ c P.2, l.14. These costs are
only part of the total impact. So, better ′ call them total direct impact. âAËŸ c P.3, l.5.

REPLY: I will change accordingly.

Write Miller and Blair, 2009. â ′ AËŸ c Figure ′ 2. The pre-process related to garbage
cleaning, not to reconstruction. âAËŸ c The text ′ around Figure 2 fails to discuss how
it differs from the quite comparable approaches of Hallegate and others (see also Koks
et al, in Okuyama & Rose, Springer, 2019).

REPLY: I will add the full hybrid I-O table in the appendix.

Interactive comment on Nat. Hazards Earth Syst. Sci. Discuss., https://doi.org/10.5194/nhess-
2020-298, 2020.
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Fig. 1.
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Fig. 2.
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