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Summary
An Alpine Fault earthquake poses a serious threat to much of the South Island of New Zealand and
the lower North Island including the nation’s capital, Wellington. Current economic models being
used to assess the impact of a significant earthquake on Wellington are not well calibrated for
disruptions to the productivity of the government sector. When an industry suffers a loss in
productivity, one of the ways this is translated through an economic system is through price changes.
A shortage of supply in a good or service relative to demand brings about an increase in the price for
that good or service. In the case of the Government sector, however, price changes are unlikely to be
a realistic response. Many of the services performed by government are not priced in markets in the
same manner as other goods and services, and where it is possible Government departments may not
see it as ethical or politically expeditious to adjust prices. Yet, even a small change in productivity could
have a resulting large economic impact, and therefore must be considered further in economic
modelling of hazard disruptions.
This report summarises the initial findings of a project designed to enhance our understanding of the
potential impacts of an Alpine Fault earthquake on Government productivity. In this first portion of
the project, we examined the productivity impacts of the 14 November 2016 Kaikoura earthquake on
four New Zealand Government agencies based in Wellington. The Kaikoura earthquakes caused
significant damage to buildings across the city and outlying areas, necessitating temporary or
permanent relocation of thousands of workers. Infrastructure outages were relatively contained, but
did temporarily disrupt the city in the immediate aftermath of the earthquake and during the response
and recovery phases.
As a result of the Kaikoura earthquake, the four case organisations in our study experienced reductions
in both input (i.e., labour hours) and output. Every case study agency experienced some degree of
building disruption. Although, in every case the reduction in buildings was temporary, in some cases
organisations operated days or weeks from fewer buildings.
Each agency found ways to help employees continue working without access to their primary premises.
Staff either worked from another department or agency’s premises or worked remotely (from home).
The results of the case studies have also shown that one of the principal means by which organisations
coped with temporary losses in productivity is through the later recapture of production. For this to
be possible, staff must often work harder and longer. In some cases, staff are compensated by
additional payments (i.e. overtime, additional contracted hours), but importantly not all additional
work is remunerated.
Another response to earthquake generated changes to demand for services was to reprioritise staff
members to critical or emergency functions, losing productivity in less critical parts of the organisation.
In some cases, non-critical functions were suspended entirely for weeks following the earthquake. It
is also important to note that while Government agencies are often pursuing quite different outputs,
the sector has several collective oversight bodies. For example, the Government Property Group
manages buildings owned or leased across over 60 Government agencies, and assigns space priorities
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for agencies based on their criticality and dependence on a physical location to conduct their core
work.
Ultimately, all four organisations reached ‘business as usual’ levels of productivity within days or
weeks of the earthquake. Preliminary results suggest that productivity losses were not fully
recaptured by the case study organisations.
In the next stages of this project we will be running a simulation of an Alpine Fault event and evaluating
the economic consequences using the MERIT suite of models. The primary sources of disruption in our
sample of government organisations following the Kaikoura event all occur from damage (or potential
damage) to buildings within which organisations operate and consequential disruption to building
occupancy. Alpine Fault scenario modelling will derive the information on building disruptions from
the RiskScape model. RiskScape contains building asset information for the whole of Wellington, and
calculates the level of building damage (i.e., using a five-state classification system) based on the
nature of the hazard event, and the ‘fragility’ of assets.
The case studies have highlighted several factors that will help us to calibrate the way MERIT accounts
for the impacts of Government productivity changes. From the results of the case studies, we have
concluded that a priority for the next stage of the project is to extend the reporting indicators to better
capture the nature and distribution of costs. When undertaking economic impact assessments (EIAs)
the two most common types of indicators reported are GDP (and ‘value added’ if GDP is broken down
by industry groups) and employment. For MERIT modelling we usually just report the former given
that short-term disruptions do not tend to have noticeable impacts on numbers of people employed.
We will investigate the development of a utility (welfare) indicator in addition to GDP. GDP is
predominantly a measure of the size of an economic system, and will be subject to very little change
if most lost production can subsequently be recaptured by staff overtime.
Additionally, the focus on staff overtime or increased staff workload as a common adjustment
mechanism for affected agencies highlights the importance of considering not only who bears the
costs of disruptions (i.e., distribution and equity implications), but also whether the indicators
reported in economic evaluations adequately capture and describe the nature and relative
distributions of costs.
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Introduction
The seat of New Zealand Government, the capital city of Wellington, experienced significant
disruptions from a magnitude 7.8 earthquake that occurred on November 14th, 2016 at 12:02am local
time. Although the epicentre of the earthquake was in a mostly rural area on the east coast of New
Zealand’s upper South Island, investigations show that Wellington’s urban area was only 60km north
of the northernmost causative faults (Litchfield et al. 2016; Bradley, Wotherspoon, and Kaiser, 2017).
As a result, Wellington experienced relatively significant damage to several buildings, reduced capacity
at its main seaport, and temporary and relatively minor disruptions to water, electricity, and
telecommunications services (Giovinazzi et al. 2017, Hughes et al. 2017). Nearly a month after the
earthquake (7 December 2016) an estimated 11 per cent of Wellington office space was closed due to
damage (Bradley, Wotherspoon, and Kaiser, 2017). At least nine of the buildings requiring closure
housed Government, necessitating temporary or permanent relocation of thousands of staff
(Stevenson et al. 2017). While no single industry bore the brunt of this disruption in Wellington, the
concentration of Government agencies in the nation’s capital is an ongoing concern. Many
organisations would have lost productive output while relocating and, as much of the vacant buildings
into which organisations moved are lower quality, there may be ongoing challenges to optimal
organisational performance (Stevenson et al. 2017).
The question that commonly surfaces for planners and decision makers across New Zealand is: What
level of disruption would an Alpine Fault earthquake have on the government sector in Wellington?
Current economic models being used to assess the impact on Wellington of a big earthquake are not
well calibrated with respect to the productivity of the Government sector. Even a small change in
Government productivity could have a resulting large economic impact, particularly given the
importance of the Government sector and supporting services to the Wellington economy.
This report summarizes the initial findings of a project, being jointly pursued by Resilient Organisations,
Market Economics, and GNS Science, to enhance our understanding of the Government productivity
impacts from an Alpine Fault earthquake scenario. In this project, we are combining observations of
the changes to Government productivity resulting from the Kaikoura earthquake and probable
damage and loss estimates from an Alpine Fault earthquake generated by the hazard impact and loss
modelling tool, RiskScape. These outputs will be incorporated into the Measuring the Economics of
Resilient Infrastructure Tool (MERIT) to estimate the economic losses that could transpire as a result
of Government disruptions in an Alpine Fault earthquake scenario.
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Government Productivity
Productivity is essentially the ratio of output volume and input volume. It is used to assess how
efficiently production inputs, such as labour and capital, are used to produce outputs, such as goods
and services to achieve a given outcome (Figure 1). Productivity can be a useful metric when
comparing a system to itself over time or to compare different organisations or economies.

Figure 1: A simple representation of a production process

In any system ‘inputs’ can be roughly divided into three categories: labour, capital, and consumables
(i.e., goods and services). ‘Outputs’ are the observable result of a production process and ‘outcomes’
are the larger purpose or function to which the production process is contributing. Both outputs and
outcomes can vary substantially depending on the economic function being observed.
There are unique attributes of the Government sector, however, that can make it difficult to quantify
productivity (Atkinson, 2005b; Gemmell et al., 2017; Tavich, 2017). For example, it can be problematic
to establish marginal value on goods and services that are largely subsidised or free to the consumer.
While some state services, such as schooling and health care, do have private sector equivalents that
can enable one to determine value, in other cases, such as the services provided by agencies like Inland
Revenue, no such equivalents exist. This means that there is little or no market price comparison that
would enable one to determine marginal value of provision (Douglas, 2006). Government sector
outputs and outcomes can be difficult to observe. For example, the CDHB and Mental Health
Foundation NZ collaborated on a wellbeing campaign aimed at improving Christchurch residents’
emotional and psychological resilience. Public awareness campaigns like this, where neither outputs
nor outcomes can be directly observed, must rely on intermediate measurable indicators as a proxy
for the longer-term broader aims, as the most practical alternative (Gemmell et al., 2017). Though
agencies do not regularly collect or report these metrics.
Additionally, it can be unclear who is the recipient or provider of specific government services.
Productivity measures are easier to capture from activity that is outward facing, and which provides
services to individuals (Douglas, 2006). For example, health service metrics that capture productivity
might include the numbers of consultations or procedures, or the length of hospital stays. In contrast,
other aspects of health provision, such as public education programmes or campaigns, or policing and
national defence, are examples of government provision that are more diffuse.
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To effectively estimate the effect on productivity of a significant seismic event, it is first necessary to
understand the composition of the government sector in the Wellington region. New Zealand’s state
sector is made up of the public service, which is home to 28 government departments, as well as a
range of other entities that include other state services, crown entities, state owned enterprises (SOE),
and mixed ownership companies. This study focusses on a subset of government departments with
physical bases in Wellington.
Functions are the categories of activities performed by agencies and the statutory duties and
procedures associated with carrying-out those activities. Government agencies divide their functions
into critical and non-critical subcategories. Criticality is assigned by the organisations based on a
general assessment of whether a service, activity or product must be maintained for an agency to
meet its primary responsibilities and obligations.
Government agencies also perform several functions that are important to the operation of the
organisation, the support of its employees, and to achieving larger strategic outcomes which may not
be considered critical or may be considered essential but non-time critical. There is no consistent
definition of criticality, and agencies apply the term to functions at their own discretion.
In addition to the functions performed during business as usual, agency staff will also engage in
‘emergency functions’ generated by a significant disruptive event. Emergency functions may include
formal functions such as risk containment, emergency management, or administering funding or
support services for affected populations. They could also be functions that have not been mandated
such as responding to staff or internal organisation needs generated by the event (i.e., building
relocation).
There are important dependencies between Government agencies and places and third-party service
providers. Critical functions tended to be performed out of a single geographic region. Wellington is,
by far, the most common location for these critical functions. Critical functions can also be highly
reliant on specialist staff that may be difficult to replace in a disruption.
Third-party dependencies can also be an important factor in business continuity for all types of
organisations. As organisations learn and become more efficient they often outsource more to other
organisations which could be affected in different ways by a disruption. Such dependencies include
information technology providers, banking, utility infrastructure (e.g., telecommunications, power,
water), technical specialists (e.g., engineers, tradespeople), and other government agencies. In cases
where Government agencies rely on the same pool of third party suppliers for certain services, like
banking, a disruption to that supplier could ripple across Government and therefore across the nation.
Government agencies have advanced their approaches to continuity in the face of significant
disruption, for example, creating leadership continuity plans if critical staff were unavailable.
Additionally, many agencies are working toward increased capacity to enable staff to work remotely.
There are likely disparities across agencies in terms of planning, vulnerability, and risk exposure, and
a more thorough evaluation would be useful for understanding the different risk profiles.
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Method & Sample Overview
This report focuses on the first phase of the research programme, the assessment of productivity
impacts from the Kaikoura earthquakes and an initial exploration of the implications for future
modelling. The project follows a multi-phase approach to data collection and analysis. We started
with a qualitative assessment of Government agencies based in Wellington that were affected by the
2016 Kaikoura earthquake. Data was quantified, where possible, and additional data was sought from
participating organisations to establish comparable metrics for agency inputs and outputs pre- and
post-disruption.
In the next stages of this project we will be running a simulation of an Alpine Fault event generated
by RiskScape and will evaluate the economic consequences using the MERIT suite of models. RiskScape
is a hazard impact and loss modelling system run by GNS Science and NIWA (the National Institute of
Water and Atmospheric Research), Crown Research Institutes of New Zealand. RiskScape has recently
incorporated updated fragility curves for commercial buildings, and will use this high-resolution data
to model the likely effects of a significant Alpine Fault rupture on Wellington’s commercial building
stock. The outputs from RiskScape can be used to identify the proportion of (and which) government
departments would be affected by building damage, and to estimate the potential time departments
may be displaced from their buildings. We will then extrapolate from the information we have
gathered about Government productivity changes following the Kaikoura event to explore the kinds
of productivity changes that will be faced by government in an Alpine fault rupture scenario.
This refined understanding of Government productivity impacts, as they relate to commercial building
disruption in Wellington, will be incorporated into MERIT. Currently, productivity within MERIT is a set
variable. This project will be a first attempt to examine the productivity implications of disruption in a
more dynamic way.

Focus Group
In August 2017 members of the research team conducted a focus group with cross-government
business continuity management (BCM) working group participants. The BCM Working Group was
established in October 2015 by the Ministry of Civil Defence & Emergency Management (MCDEM).
Their purpose is to assess all-of-government business continuity management (BCM).
The focus group with BCM Working Group participants provided useful context about the operational
environments for Government organisations in Wellington. The discussion also established the types
of issues Government organisations in Wellington faced as a result of the earthquakes, their
vulnerabilities, adaptive strategies, and the types of information and data that might be available
about Government productivity. There were five participants in the focus group from five different
agencies. All participants contribute to business continuity management or similar in their
organisation.
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Interviews
We used contacts established in the focus group to connect with four case study organisations to
further explore Government productivity changes and organisational responses to the Kaikoura
earthquakes. Between September and October 2017, we interviewed nine representatives from four
government agencies with physical bases in Wellington, each of which provides a range of functions
across New Zealand.
All participants were given the option of confidentiality and three of the four organisations decided to
remain anonymous in all reporting. For consistency, we have decided to keep all four of the
organisations’ anonymous in our reporting.
Table 1: Demographic and Kaikoura earthquake disruption data for case study agencies

Agency 1

Agency 2

Agency 3

Agency 4

Nationwide staff

10,000

5,500

3,700

170

Wellington staff

2,000

2,700

1,100

96

4

1

1

0

Yes

Yes

Yes

Yes

Disruption to IT

Limited due
to loss of
power supply

No

No

No

Disruption to other third
party suppliers

No

No

No

No

Number of ‘critical
functions’
Lost access to building
(temporary)

Across the agencies, functions varied widely and included a broad range of services, including
leadership and project teams, strategy operation teams, record keeping, policy delivery, payments
teams, contact centres, collections, and fraud investigations among others. In total there were 19
functions across four agencies, of those, six functions were considered critical. The six critical
functions all related to providing core agency services to the public.

Results
The shaking experienced in Wellington because of the 2016 Kaikoura earthquake was substantial
though it lasted for a shorter duration than would be experienced in an earthquake generated by an
Alpine fault rupture. The case study organisations experienced slightly different disruption profiles
because of the 2016 Kaikoura event, though the vast majority of disruptions related directly to
damaged buildings and temporary loss of access due to safety concerns about buildings.
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Disruptions
Agency 1
Wellington-based staff were unable to access their building for the first day following the 14
November 2016 earthquake. Around two-thirds of staff members returned to work in their
Wellington-based premises the next day. Staff that were unable to return to work in Wellington were
in some cases temporarily relocated to other agency locations in the North Island. Although it was
nearly two weeks before all staff members usually located in Wellington had premises from which to
work.
Access to IT systems was limited for Wellington-based staff for the first day following the earthquake
due to power outages. The agency reported no other disruptions.

Agency 2
This agency also experienced temporary displacement from their Wellington premises. Wellingtonbased staff were required to move premises three times in the eight weeks following the earthquakes.
When access to their primary premises was limited the agency relocated staff to other parts of the
agency or enabled them to work from home.

Agency 3
This agency operates from multiple buildings across Wellington city and the surrounding region. Four
of the eight buildings in the region were closed for the first three days following the earthquake. Three
were closed for 10 days, and one was closed for about 16 weeks (112 days).
Relocations were only pursued for staff working on time-critical functions and those who were out of
their buildings beyond the first week. Most staff did not have the technical capacity to work from
home.

Agency 4
All functions of this agency are housed in a single building in Wellington. Damage to the building
meant that outside of a temporary return to assess damages and a brief attempt to reoccupy the
building until additional damage was found, staff were out of the building until 5 December (21 days)
and the building was not fully reoccupied until 12 Dec (28 days). All functions were not available until
the 24 January, some 71 days after the original event. This agency experienced no additional
disruptions from infrastructure outages or supplier disruptions.
Across all the agencies, adaptive responses that reduced potential disruptions to workflow, such as
relocating staff to other areas or enabling them to work from home, were dependent on the continued
functioning of critical infrastructure services such as transport networks and the quick resumption of
electricity services. Additionally, in cases where there is suspected damage to buildings, speed of
reoccupation is limited by access to qualified engineers to do inspections. In an Alpine Fault rupture
event, it is likely that demand for engineering services would greatly surpass supply. Agencies are
Impacts of the Alpine Fault earthquake on Government Productivity
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given space priorities in available Government owned or leased properties based on their criticality
and dependence on a physical location to conduct their core work.
In the interviews agency representatives discussed the kinds of disruptions that would severely hinder
their ability to deliver agency functions. There were commonalities across all organisations.
Respondents highlighted, significant vulnerabilities related to:
•
•
•
•

IT and data hosting
Access to specialist staff
Coordinating services with other government agencies
Third party suppliers, especially banking and telecommunications.

All organisations also noted that services are concentrated in Wellington and an inability to move
around the city or events that stopped core Wellington-based staff from functioning would severely
limit their ability to function. Only one of the organisations would be severely impacted by the
permanent loss of access to their building and its contents.

Changes to inputs
There are three types of inputs that can be considered here. Labour inputs, capital inputs, and
consumables. Labour inputs can be measured in terms of hours and by using some proxy to assess
labour effort. Due to the nature of Government sector work (i.e., the majority of staff are not engaged
in physical labour) we have focused on staff hours as the primary measure of labour input.
Quality-adjusted labour inputs account for differences in the amount of human capital being
expended in each labour hour. Human capital captures the degree of specialist knowledge, level of
educational qualification, or skill of a given labour unit. To reflect these human capital differences,
labour inputs can be classified into different categories based on the characteristics of various workers
and then the average wage is used to calculate labour shares for the various labour inputs (McLellan,
2004). It is possible to estimate wage equations using worker characteristics (e.g., the number of years
worked) and then weight the various types of labour inputs based on the predicted values from the
wage equations (McLellan, 2004).

Changes to labour inputs
At the current phase of data collection, we only have estimates of changes to staff hours worked
across each agency. As seen in Figure 2 below, Agency 1 returned to about 38 per cent of business as
usual (BAU) staff hours worked by a week after the earthquake and 100 per cent of business as usual
(BAU) staff hours worked within two weeks of the disruptive event. This recovery of input was more
rapid for critical functions within the organisations which had about 75 per cent of BAU labour input
within a week of the event. Agency 2 returned to 90 per cent of staff hours as a proportion of BAU for
both critical and non-critical functions within a week of the event and 100 per cent within two weeks.
Agency 3, maintained 100 per cent of labour input for their one critical function from the day of the
earthquake, while total staff labour input did not return to 100 per cent of BAU until a week after the
earthquake. Agency 4 did not identify any critical functions and therefore has a single measure for
total labour input as a proportion of BAU labour input. The day after the earthquake Agency 4 staff
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began to reoccupy their building and work, but staff were notified later that week that the building
was unsafe. Thus, labour input decreased between 15 November and 21 November 2016. It did not
reach 100 per cent of BAU labour input until late December.
In Agency 1, some staff worked overtime to recapture lost productivity or meet a surge in demand in
the first week following the earthquake. Overtime pay was added on top of regular salaried pay, which
means that the cost of labour input increased briefly in the weeks following the earthquake. Other
staff received time in lieu for additional hours worked. Some functions within Agency 1 experienced
significantly increased demand generated by the earthquake. In addition, the earthquake also
generated new functions that were not part of business as usual. In these cases, staff were moved
from other functions to the functions experiencing increased demand. Agency 1’s call centre function
doubled the number of staff units they had used prior to the earthquake between November 17 and
November 21. Staff at Agency 3, which had the largest disruption to its buildings, had longer periods
of lowered staff input as some non-critical functions were suspended temporarily. After the first week
staff altered their work focus to help the agency catch up on time critical work, with managers for
example working with their staff directly on time-critical functions.

Figure 2: Labour inputs (staff hours) as a proportion of BAU labour inputs for all agency outputs and critical function
outputs

Agency 3’s initial emergency response phase had 50 (4.5%) people working 6 am to 8pm, Monday
through to following the following Tuesday (eight days straight). Of the 1100 staff working in
Wellington these 50 staff comprise 4.5 per cent of the Wellington-based workforce. Non-critical
functions and the remainder of the business as usual functions were put on hold temporarily. A total
of 75% of the national office staff were not working during that first week. Staff members at Agencies
2 and 4 did not work any over time and did not require time in lieu.
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Changes to capital inputs
Every case study agency experienced some degree of building disruption. Although, in every case the
reduction in buildings was temporary, in some cases organisations operated days or weeks from fewer
buildings. Each agency found ways to help employees continue working without access to their
primary premises. Staff either worked from another department or agency’s premises or worked
remotely (from home).
The Government Property Group (GPG) manages the property owned or leased by 61 government
agencies (core Departments and Crown Agencies) (MBIE, 2016). The GPG was established with the
goal of improving the “efficient and effective management of the Crown estate” (MBIE, 2016).
Following the Kaikoura earthquake, the GPG played a critical role in helping agencies find space to
house staff that were unable to access their building. Their approach focused on filling space needs
with existing buildings in the Government stock, facilitating temporary sharing agreements, and
enabling hotdesking. Departments with less disruptions contributed to space sharing arrangements,
with more than one respondent noting the high level of cooperation in this endeavour, within the
public service.

Changes to outputs
Goods and services produced by the government sector are either consumed by individuals, including
other government departments, or are collectively consumed (e.g., national defence and disaster
mitigation). Types of outputs vary significantly between organisations, and metrics such as the number
of enquires resolved or claims processed, which can be good proxies for output are either not regularly
captured or not easily accessible across the organisation.
In the qualitative phase of this project we asked organisations about the effects of the Kaikoura
earthquake on their service delivery and outputs and how these changed in the days, weeks, and
months following the earthquakes. Agency 1 experienced increased demand in two critical functions
and one non-critical function. They increased staffing and hours worked in these functions to meet
this demand. Within these functions, the agency reported significantly increased outputs in the first
week to meet earthquake generated demand. Of the remaining four functions in this agency, one
experienced a slight decrease in demand for its services and therefore decreased output, two were
suspended for the first two weeks following the earthquake, and one function was suspended for eight
weeks in Wellington and four weeks elsewhere in the country. Suspending non-critical functions
allowed the agency to reprioritise their work force and to respond to the disruption both in Wellington
and other parts of the country. Figure 3 shows a schematic approximation of the changes to critical
and non-critical function outputs based on interviews with the agency. This schematic is intended to
give a sense of the changes to critical and non-critical function relative to business as usual (BAU)
outputs.
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Figure 3: Agency 1 approximate changes to critical and non-critical function outputs over time

Agency 1 provided data on their call centre activity after the earthquakes (Figure 4). The data reflects
a significant but temporary increase in demand in the week following the earthquake.

Figure 4: Agency 1 Call centre demand following the Kaikoura earthquake

The Agency reassigned staff from elsewhere in the agency to the call centre – doubling business as
usual staffing numbers– the call centre’s ability to meet demand remained relatively stable. As seen
in Figure 5. The reduction in ability to meet demand in February 2017 mirrors a similar period in 2016,
so it is unclear if this change is related to the earthquake.
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Figure 5: Agency 1 Ability to meet demand in their call centre before and after the Kaikoura earthquake

Agency 2 experienced limited disruption to their outputs. Of the three functions, two (the call centre
and some non-public facing services) experienced brief interruptions to service delivery due to loss of
building access. The agency could utilise surge capacity in other regional call centres to minimise
interruption of their public-facing services. About 70-80 per cent of this agency’s interaction with the
public is through online systems which can be managed and maintained from other parts of the
country. ‘Back-office functions’ (e.g., the legal team) were the most disrupted, as they have a high
reliance on physical resources tied to their premises. These services resumed functioning once staff
reoccupied buildings and ultimately agency outputs were not noticeably impacted after the first day
of the earthquake. As shown in Figure 6, the schematic diagram of outputs produced from qualitative
interview data, Agency 2 estimated that they experienced only very brief and minor reductions to
outputs because of Kaikoura earthquake-related disruptions.

Figure 6: Agency 2 approximate changes to outputs over time relative to minor disruptions
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The primary critical function of Agency 3 maintained 100 per cent of its business as usual output
despite significant disruption to their built environment. Of the remaining five functions, one did not
report significant decreases to outputs, while the other four functions were suspended, significantly
reduced, or redistributed to other parts of the country for the duration of their building closure. This
ranged from three days to several weeks.
Staff, such as those employed in the call centre, were relocated to new premises in Lower Hutt. Other
functions were redistributed to staff elsewhere in the country, meaning that from the ‘consumer’
perspective there was no real change to outputs. The agency feels that it has sufficient redundancy
built into operations such that non-critical work can be relocated to other offices throughout the
country. This excess capacity has also enabled staff to catch up on work back-logs, in the weeks and
months after the earthquake, without the addition of extra staff or wages. The schematic diagram in
Figure 7 shows the stable maintenance of the critical function at 100 per cent of BAU, while noncritical functions were suspended, and some staff were reprioritised to internal emergency response
and recovery functions.

Figure 7: Agency 3 approximate changes to critical and non-critical function outputs and emergency response functions
over time

Finally, Agency 4 has no time-critical functions. Outputs across all functions were reduced in-line
with reductions to staff input. Agency 4 provided estimates of the proportion of business as usual
function that was performed following the earthquakes (Figure 8). All the functions had dramatically
reduced outputs of their core functions until mid-December. Although staff members had
reoccupied their building by mid-December, most staff time was focused on internal earthquakegenerated recovery tasks. This reprioritisation is better reflected in the schematic diagram in Figure
9.
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Figure 8: Agency 4 outputs - Proportion of business as usual function occurring post-Kaikoura earthquake

Figure 9: Agency 4 approximate changes to non-critical function outputs and emergency response functions over time

Discussion
The primary mechanism for disruption faced by our case study agencies in Wellington was building
disruption. There were some very minor disruptions to infrastructure (electricity and related IT
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services), and it was clear that even with these minor disruptions, agencies’ ability to function was
compromised.
The BCM working group found that Government agencies are in many cases highly dependent on third
party suppliers for critical functions. In many cases these third-party functions are also originating in
Wellington and therefore equally exposed to the types of earthquake generated disruptions as the
Government agencies they are serving. Third-party availability may also be compromised due to
increased demand from a disrupted community (Figure 10). For example, one case study
organisation’s building re-entry was slightly slowed by the availability of structural engineers to check
premises.
Communities’ demand for critical government functions such as social support payments, health
services, and civil protection often increases as a result of a disruption. Non-critical functions may
experience reduced demand, while people’s energies are refocused on response and recovery
priorities (Figure 10). The Government’s ability to meet demand will depend on the disruption to
critical services and buildings, the ability of the agency to reprioritise staff and other resources
toward demand increases, and the capacity of agency offices based outside of Wellington that can
absorb additional demand or house staff displaced from Wellington.

Figure 10: Relationships between elements influencing Government productivity

Next Steps
In the next stages of this project we will be running a simulation of an Alpine Fault event and evaluating
the economic consequences using the MERIT suite of models. Below is a list of key observations or
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conclusions that have been identified through the first stages of this project, which are considered
important for the MERIT work.

Integration with RiskScape
The primary sources of disruption in our sample of government organisations following the Kaikoura
event all occur from damage (or potential damage) to buildings within which organisations operate
and consequential disruption to building occupancy. Alpine Fault scenario modelling will derive the
information on building disruptions from the RiskScape model. RiskScape contains building asset
information for the whole of Wellington, and calculates the level of building damage (i.e., using a fivestate classification system) based on the nature of the hazard event, and the ‘fragility’ of assets.
Importantly, as RiskScape incorporates stochastic parameters, the information on building damage
derived from the model can vary each time the model is run, even when using the same ‘input’
scenario or event. To put another way, under one simulation of an Alpine Fault event a building
occupied by a government organisation may face no significant damage, but under a second model
run of the same scenario that same building may suffer significant damage that prevents any further
occupancy. Using only one single run of RiskScape is problematic, as it is only one among many
possible outcomes, and will not represent the full level of variation.
We have not received funding to extend uncertainty quantification abilities within the MERIT
modelling system (although we have a current proposal to Natural Hazards Research Platform). One
such extension could, for example, involve developing Mote Carlo techniques across the RiskScapeMERIT models to allow for better integration between the models and quantification of uncertainty
in model outputs. In the meantime, the best practical approach is to at least undertake several model
simulations, each time involving a different set of RiskScape results (i.e. model runs). In the Wellington
Resilience Programme Business Case project, for example, GNS provided M.E with 10 separate runs
of the RiskScape model and the consequential damages on Wellington’s building stock. Undertaking
multiple runs of the RiskScape and MERIT models will help to capture and communicate the likely
variation in potential results.

Scaling from case-study organisations to sector-level
One of the most challenging aspects of the project is in the development of a system that suitably
translates information and relationships identified for individual case studies, into a framework that
can be applied at the whole-of-government-sector level. This will likely entail setting rules for dividing
the various organisations that make up the government sector into subgroups; matching the case
study organisations to these different subgroups; and then devising a method for scaling impacts.
These rules will help us appropriately calculate the relative ‘size’ of impacts given the size of the
organisation or sub-organisation impacted, compared to our sample organisations.
Importantly, the first stages of this project have emphasised the significant level of variation across
the government sector. The Kaikoura event only impacted on a subset of the organisations that make
up the government sector, and not all of those were able to be surveyed. We must accept that any
method to account for wide variation based on a limited set of case studies will be imperfect to some
extent. It is unlikely that we have captured the full-range of organisation and function types existing
in the government sector. Where gaps are identified, these will need to be filled by expert judgement.
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It will be important in the next stages of this project to identify and flag the most important gaps to
assist in the prioritisation of further information gathering and research.

Price Change Dynamics
The base set of classifications and data on economic production for the MERIT Dynamic Economic
Model are derived from the System of National Accounts (SNA). Within the SNA, the government
sector is primarily represented by the ‘Central Government Administration and Defence’ industry. We
can note, however, that there are some other important government-run organisations captured in
other industry groups. Notable examples are health and education providers which are captured in
the ‘Health’ and ‘Education’ industry groups respectively.
Within the MERIT Dynamic Economic Model, the default position is that all economic industries, and
the goods and services produced by these industries, are governed by the same types of rules and
relationships. The government sector is, however, set up to perform specific public functions, and will
not always operate in the same way as other (more market-oriented) industries.
Importantly, when an industry suffers a loss in productivity, one of the ways this is translated through
an economic system (and captured within the MERIT model) is through price changes. A shortage of
supply in a good or service relative to demand brings about an increase in the price for that good or
service. This is a stabilising dynamic in an economic system as increased prices will, in turn, tend to
drive down demand, thus helping to bring supply and demand back into realignment. In the case of
the government sector, however, price changes are unlikely to be a realistic response. Clearly this
would have a damaging impact on the reputation of government departments. Furthermore, many of
the services performed by government are not priced in markets in the same manner as other goods
and services. This example illustrates that in the application of the Aline Fault scenario and the
modelling of the implications of government loss in productivity it is important to revisit the base
assumptions in the model to check the applicability to the government sector given its unique
characteristics.

Selection of economic indicators
The results of the case studies have shown that one of the principal means through which
organisations coped with temporary losses in productivity is through the later recapture of production.
For this to be possible, staff must often work harder and/or longer. In some cases, staff are
compensated by additional payments (i.e. overtime, additional contracted hours), but importantly not
all additional work is remunerated. This highlights the importance of considering not only who bears
the costs of disruptions (i.e., distribution and equity implications), but also whether the indicators
reported in economic evaluations adequately capture and describe the nature and relative
distributions of costs.
When undertaking economic impact assessments (EIAs) the two most common types of indicators
reported are GDP (and ‘value added’ if GDP is broken down by industry groups) and employment. For
MERIT modelling we usually just report the former given that short-term disruptions do not tend to
have noticeable impacts on numbers of people employed. From the results of the case studies, we
have concluded that a priority for the next stage of the project is to extend the reporting indicators to
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better capture the nature and distribution of costs. We will investigate the development of a utility
(welfare) indicator in addition to GDP. GDP is predominantly a measure of the size of an economic
system, and will be subject to very little change if most lost production can subsequently be
recaptured by staff overtime. By contrast, utility-based measures can include adjustments for a wide
variety of welfare-related changes, including losses in personal/leisure/family time because of needing
to work extra hours. It will be important to critically reflect on the appropriateness of such indictors,
given that other important impacts on welfare are unlikely to be able to be evaluated (e.g. stress, loss
of amenity).

Emergency functions
One of the findings from the first stages of this project is that following a disruption many government
organisations will be called on to perform extra tasks that are critical to recovery. Thus, losses in
productivity can potentially occur at a time when it is most important for government organisations
to be operating fully. Capturing these implications in MERIT simulations is complex, not from a
technical point of view but because of significant uncertainties around the exact cause-effect chain
between changes in the provision of government response functions and economic recovery. These
types of uncertainties are likely to be best addressed through ‘what-if scenarios’. This would entail
developing plausible narratives around how changes in government response functions impact on key
drivers of recovery that are also ‘levers’ in the MERIT models. For example, we can adjust rates by
which infrastructures can be reasonably restored (i.e. changes in infrastructure outages), or changes
in business recovery (i.e. changes to operability curves).

Third party suppliers
Economic activities will typically depend on the provision of goods and services from other activities
for operation. Some of these goods and services are critical to day-to-day operations (e.g., electricity
and telecommunications necessary to run IT systems), such that with an interruption in supply there
is a risk that productivity will drop to or near zero. Other supplies are less critical, (e.g. cleaning services,
end-of-year accountancy services) and operations may be able to continue for some time without any
noticeable drop in productivity. The development of a generic method for assessing the implications
of supply disruptions is an important topic for research in modelling the economic consequences of
disruption. In real world economic systems, many thousands of transactions occur every day between
economic activities; goods and services that may be critical to some operations may not be to others.
To make matters more complicated business will have in place some measures that mitigate against
disruptions, such as inventories in the case of manufacturers; however, the nature and level of such
measures is likely to vary between businesses.
Supply-side impacts are not currently included in the MERIT Business Behaviours Model which
calculates impacts of industry productivity, taking into consideration business adaptations. The
incorporation of supply-side disruptions has, to date, been approached on an ad-hoc basis, with
adjustments in productivity where disruptions that have significant impacts on production are
identified. For example, in the case of an Alpine Fault disruption scenario, interruptions in the ability
to transport raw milk from farms will have an impact on productivity for West Coast dairy processing.

Impacts of the Alpine Fault earthquake on Government Productivity
October 2017

Page 19

The project team had hoped that the Kaikoura event would provide some data and other information
to expand the modelling of supply-side disruptions, potentially assisting in the move towards a genetic
type of modelling approach. As it turned out, supply side impacts were not identified as significant
across the organisations surveyed, apart from IT impacts for one organisation. We suspect that this
may reflect, in part, the relative size of the Kaikoura event. We therefore note that the inclusion of
supply side impacts on organisations’ productivity remains an important topic for further research.

Conclusion
The findings presented in this report are from four case study organisations and one cross-government
business continuity working group interview. The findings are not intended to provide a statistically
representative sample of the New Zealand Government sector. The findings in this study do, however,
provide insights into the kinds of impacts on government productivity that result from disruptions to
physical infrastructure and how agencies respond to these events.
The Kaikoura earthquake was a large event, but not a direct proxy for the Alpine Fault earthquake
which will have shaking that lasts several minutes and will impact a larger proportion of the population,
economy, and infrastructure across New Zealand. The next phases of the project will account for the
more extensive disruptions from an Alpine Fault rupture and explore the implications for Wellingtonbased Government agencies.
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