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Key points 
The Operational Solutions for Primary Industries (OSPRI) commissioned NZIER to 
analyse the economic effects of a Bovine Tuberculosis (Tb) outbreak and subsequent 
recovery (including industry and government management strategies) on the 
New Zealand economy.  

Scenarios developed by OSPRI were first run through the Lincoln Trade and 
Environment Model (LTEM) to estimate the impacts of consumer demand changes in 
key export markets on New Zealand beef, milk powder and other dairy products 
(butter, cheese) exports. Results from the LTEM model are then used as input shocks 
to NZIER’s computable general equilibrium model of the New Zealand economy — to 
analyse the wider economic and flow-on effects of the outbreak and recovery. 

Modelling scenarios 

The four OSPRI scenarios, which assume a full return to trade by 2018 (i.e., no long 
term reputational effects from a Tb outbreak), are:  

 Long & Wide - consumer demand for Tb-related commodities1 in Asia 
(China, India, Japan, South Korea), Europe and the United States falls by 10, 
6 and 3 percent in 2015, 2016 and 2017, respectively. 

 Short & Wide - consumer demand for Tb-related commodities in Asia 
(China, India, Japan, South Korea), Europe and the United States falls by 10 
percent in 2015 and 3 percent in 2016. 

 Long & Narrow - consumer demand for Tb-related commodities (except 
venison) in China, India, Japan, South Korea falls by 10, 6 and 3 percent in 
2015, 2016 and 2017, respectively. 

 Short & Narrow - consumer demand for Tb-related commodities (except 
venison) in China, India, Japan, South Korea falls by 10 percent in 2015 and 
3 percent in 2016. 

These scenarios also include industry and government management strategies. 
Additional government spending is modelled through administration and transfer 
payments to farming industries. Industry responses are modelled through additional 
spending on advertising, professional services and administration. This spending is 
assumed to be funded through borrowing and fully paid back in the years after the 
Tb recovery.  

We do not pass judgement on the likelihood of any of these scenarios playing out.  

Export revenue losses are significant 

Table 1 shows the export revenue losses associated with changes in foreign 
consumer preference following a Tb outbreak, as estimated by the LTEM model. 
Total export revenues of Tb-related commodities fall between $NZ0.17 and $NZ0.71 
billion dollars by 2017.2  

The LTEM model does not include venison. In our CGE modelling (which does include 
venison), we assume that the percentage change in the value of deer exports drops 
by the same percentage as that of beef exports following the Tb outbreak. 

                                                                 
1   Tb-related commodities are beef, venison, milk and dairy. Venison was not modelled by LTEM, but was included by NZIER.   

2  The LTEM modelling is carried out in $US and then converted into $NZ. The indicative exchange rate underlying the LTEM results 
is NZ$1~US$0.86. A lower exchange rate, for example the one used in the 2009 study (NZ$1~US$0.55), would increase the export 
revenue losses from a Tb outbreak. 
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Table 1 Impact on export revenues  

In NZ$ billion, total value change relative to baseline, 2017 

 Long  & Wide Short & Wide Long & Narrow Short & Narrow 

Beef -0.16 -0.11 -0.07 -0.05 

Milk powder -0.24 -0.15 -0.11 -0.07 

Other Dairy (butter and cheese) -0.31 -0.20 -0.08 -0.05 

Total -0.71 -0.46 -0.26 -0.17 

Source:  LTEM simulation results, Lincoln University 

Scenario analysis shows a wide range of impacts on GDP 

Figure 1 presents the impacts of foreign consumer demand changes on real GDP over 
time. It shows that the economic dislocation is only temporary. This reflects OSPRI’s 
assumption of a full return to trade by 2018 — i.e., there is no long term reputational 
effect from a Tb outbreak.  

Figure 1 Real GDP impacts (All scenarios) 

Year-on-year, percentage deviation from baseline 

 

Source: NZIER 

Scenario analysis reveals significant impacts on GDP and living 
standards 

Table 2 shows the estimated losses in GDP and NZ-wide living standards3 as a result 
of bovine Tb outbreak in New Zealand. All figures are NPVs between 2015 and 2017, 
using the standard Treasury discount rate of 8%.   

Living standards suffer more than GDP because of the terms of trade loss that New 
Zealand would suffer. This means that the value of what we produce is worth less, 
and we now need to produce more exports to generate the same foreign exchange 
revenue (to purchase any given amount of imports). 

                                                                 
3   The NZ-wide living standard is measured in terms of compensating variation (CV). CV provides an indication of the amount of 

money that would be required to compensate New Zealand for the Tb outbreak and leave us no worse off than before. The Tb 
outbreak causes not just a reduction in New Zealand’s income but also a change in prices. For example, imports are more 
expensive when the exchange rate depreciates following the outbreak. The CV metric takes this into consideration, by calculating 
the income required to buy what we were buying before the Tb outbreak, but at the new price levels.   
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Table 2 GDP and Living standards 

In $ billion, Net Present Value at 8% discount rate for years 2015-2017 (figures in parentheses show 
results as a proportion of the Long & Wide scenario outcomes) 

 Long  & Wide Short & Wide Long & Narrow Short & Narrow 

Real GDP -0.32 -0.23 (69%) -0.12 (36%) -0.08 (24%) 

Living standards  -1.30 -0.89 (70%) -0.47 (36%) -0.32 (25%) 

Source:  NZIER 

National employment drops – temporarily – by between around 390 and 1,890 jobs 
by 2017.  

Costs of a Tb outbreak 

We understand that one of the purposes of this modelling work is to help inform the 
cost allocation of avoiding a Tb outbreak. We evaluate the opportunity cost of a Tb 
outbreak to affected industries in terms of value added losses and foregone sales.  

Value added impacts  

The industries that are directly affected by foreign consumer demand changes, such 
as beef farming,4 dairy farming and dairy processing, suffer significant value added 
losses (Table 3). In aggregate, the NPV of the total value added (years 2015-2017) for 
these industries drops by $0.86 billion in the Long & Wide Scenario and $0.2 billion in 
the Short & Narrow scenario.  

Table 3 Impacts on value added of Tb-related industries 

In $ billion, Net Present Value (years 2015-2017). Figures in parentheses show results as a 
proportion of total impacts on Tb-related industries. 

 Long  & Wide Short & Wide Long & Narrow Short & Narrow 

Beef farming (including sheep 

farming) 
-0.04 (4.5%) -0.01 (2.5%) -0.02 (5.7%) -0.01 (3.8%) 

Dairy farming -0.66 (77.4%) -0.46 (78.1%) -0.23 (76.5%) -0.16 (76.7%) 

Deer farming (including 
poultry and other livestock) 

-0.00 (0.3%) -0.00 (0.2%) -0.00 (0.3%) -0.00 (0.3%) 

Meat processing 0.00 (-0.6%) 0.01 (-1.1%) 0.00 (0.2%) 0.00 (-0.3%) 

Dairy processing -0.16 (18.4%) -0.12 (20.4%) -0.05 (17.2%) -0.04 (19.5%) 

Total -0.86 (100%) -0.59 (100%) -0.30 (100%) -0.20 (100%) 

Source: NZIER 

The NPV of value added for meat processing very slightly increases (at the third 
decimal place). This is because the meat processing industry produces a number of 
processed meat commodities. After the Tb outbreak, reductions in beef and venison 
production are offset by an increase in the production of other meat commodities 
such as lamb, poultry and pork. 

                                                                 
4  We use beef farming here as shorthand. The industries in our CGE database, which come from Statistics New Zealand’s 

input output tables, are able to produce more than one commodity. Therefore there is no beef farming sector separately 
specified – it is beef and sheep farming aggregated together. The deer farming industry also produces other types of meat. 
And the meat processing sector produces various types of meat, not just beef.   
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Sales foregone impacts 

Table 4 shows the value of foregone commodity sales if a Tb outbreak were to occur. 
The total value (years 2015-2017) of beef, venison, milk powder and other dairy 
commodities drops by $1.39 billion in the Long & Wide Scenario and $0.32 billion in 
the Short & Narrow scenario. 

For the Long & Wide scenario, the relative impacts of the Tb outbreak are larger for 
milk powder (61.2%) and other dairy products (28.8%) relative to beef (9.4%) and 
venison (0.7%).  

Table 4 Impacts on Tb-related commodities 

In $ billion, total value (years 2015-2017). Figures in parentheses show results as a proportion to 
total impacts on Tb-related products. 

 Long  & Wide Short & Wide Long & Narrow Short & Narrow 

Beef -0.13 (9.4%) -0.06 (6.5%) -0.06 (12.0%) -0.03 (9.4%) 

Venison -0.01 (0.7%) -0.01 (1.1%) 0.00 (0.0%) 0.00 (0.0%) 

Milk (including powder) -0.85 (61.2%) -0.59 (63.4%) -0.27 (54.0%) -0.18 (56.3%) 

Other dairy -0.40 (28.8%) -0.27 (29.0%) -0.17 (34.0%) -0.11 (34.4%) 

Tb-affected total -1.39 (100%) -0.93 (100%) -0.50 (100%) -0.33 (100%) 

Non Tb-affected total 0.57 0.36 0.22 0.14 

Total economy -0.82 -0.56 -0.28 -0.19 

Source: NZIER 

Our results confirm that the New Zealand economy would benefit from avoiding a Tb 
outbreak. The size and distribution of those benefits is dependent on the breadth 
and depth of the initial shock, and assumptions about the degree to which resources 
are able to move between industries following an outbreak. 

Our CGE modelling indicates that sectors that are not directly affected by a Tb 
outbreak may in fact benefit from a Tb outbreak. This is due to the competitive boost 
that exporters across the economy would receive when the $NZ depreciates 
following an outbreak, as well as the availability of more and cheaper labour 
resources that flow out of the beef, dairy and deer industries.  

Given these offsetting effects, caution is required when interpreting these results for 
the purpose of sharing costs between government and industry, and for apportioning 
the industry portion across the beef, dairy and deer farming industries.    
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1. Study objectives and scope 
The Operational Solutions for Primary Industries (OSPRI) commissioned NZIER to 
analyse the economic effects of a Bovine Tuberculosis (Tb) outbreak and subsequent 
recovery (including industry and government management strategies) on the New 
Zealand economy.  

The modelling and reporting process consists of a number of stages, as shown in 
Figure 2. Scenarios developed by OSPRI were first run through the Lincoln Trade and 
Environment Model (LTEM) to estimate the impacts on New Zealand beef, milk and 
dairy exports of consumer demand changes in foreign countries.  

We draw on this input information from the LTEM model to evaluate the potential 
economic impacts of a range of scenarios that vary depending on the length (time) 
and depth (country coverage) of the associated with Tb outbreak. We also include 
OSPRI’s estimates of recovery spending and compensation costs in the modelling. 

All these information are used as input shocks to NZIER’s Computable General 
Equilibrium model of the New Zealand economy — to analyse the wider economic 
and flow-on effects of the outbreak and recovery. 

Figure 2 Research phases 

Exports shocks from
Lincoln Trade and
Environment Model

(LTEM)

Phase 2
Shock development

Phase 4
Reporting

Phase 1
Scenario

confirmation

NZIER CGE modelling

of  bovine Tb
OSPRI scenarios

- Analysis of results

- Implications

Internal peer review and comments from OSPRI’s Stakeholders Steering Group (SSG)

Phase 3
CGE modelling

 

Source: NZIER 

The four scenarios developed by OSPRI were similar to the 2009 Benefit Cost Analysis 
(AHB 2009), except for the addition of Asian countries to take account of recent 
changes in New Zealand’s trade patterns. We do not pass judgement on how likely 
they are to occur.  

The four OSPRI scenarios, which assume a full return to trade by 2018 (i.e., no long 
term reputational effects from a Tb outbreak) are:  

 Long & Wide - consumer demand for Tb-related commodities5 in Asia 
(China, India, Japan, South Korea), Europe and the United States falls by 10, 
6 and 3 percent in 2015, 2016 and 2017, respectively. 

 Short & Wide - consumer demand for Tb-related commodities in Asia 
(China, India, Japan, South Korea), Europe and the United States falls by 10 
percent in 2015 and 3 percent in 2016. 

                                                                 
5   Tb-related commodities are beef, venison, milk and dairy.  
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 Long & Narrow – consumer demand for Tb-related commodities (except 
venison) in China, India, Japan, South Korea falls by 10, 6 and 3 percent in 
2015, 2016 and 2017, respectively. 

 Short & Narrow - consumer demand for Tb-related commodities (except 
venison) in China, India, Japan, South Korea falls by 10 percent in 2015 and 
3 percent in 2016. 

These scenarios also include industry and government management strategies. 
Additional government spending is modelled through administration and transfer 
payments to farming industries. Industry responses are modelled through additional 
spending on advertising, professional services and administration. This spending is 
assumed to be funded through borrowing and fully paid back in the years after the 
Tb recovery.  

The tool we use to estimate the economy-wide impact of foreign consumer demand 
changes associated with Tb outbreak is the Monash-NZ Computable General 
Equilibrium (CGE) model.  

A key benefit of using Monash-NZ is that it is based on Statistics New Zealand’s input 
output and national accounts database that identifies the structure of the industries 
involved. A second key benefit of Monash-NZ is that it captures the economy-wide 
effects — i.e., both the first round effects of the Tb outbreak and the flow-on impacts 
that these first round effects have on the rest of the New Zealand economy.  

This means that a wide range of positive and negative effects can be considered, and 
makes it ideal for examining scenarios where initial ‘shocks’ to one part of the 
economy might impact on other supplying  and downstream sectors. 

CGE modelling is well-suited to address our key questions 

 How would a Tb outbreak affect Gross Domestic Product?  

 What would happen to living standards, as measured by Compensating 
Variation?6 

 What would be the effect on directly affected Tb sectors?  

 Would there be any offsetting effects?   

The trade-off associated with this macroeconomic and interlinkages detail is that a 
CGE model is not a bottom-up farm-level model.  

 

                                                                 
6  The NZ-wide living standard is measured in terms of compensating variation (CV). CV provides an indication of the amount of 

money that would be required to compensate New Zealand for the TB outbreak and leave us no worse off than before. The Tb 
outbreak causes not just a reduction in New Zealand’s income but also a change in prices. For example, imports are more 
expensive when the exchange rate depreciates following the outbreak. The CV metric takes this into consideration, by calculating 
the income required to buy what we were buying before the Tb outbreak, but at the new price levels.   
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2. Methodology 
We use our dynamic Computable General Equilibrium (CGE) model of the New 
Zealand economy to look at how it reacts to a Tb outbreak.  

CGE modelling is a highly-respected and well-developed technique that has a rich 
history for assessing policy, regional and industry questions. Our model was 
developed in close collaboration with Centre of Policy Studies, Victoria University 
(Melbourne, Australia), a global leader in building and applying CGE models.  

CGE modelling captures the various interlinkages between sectors, as well as their 
links to households (via the labour market), the government sector, capital markets 
and the global economy (via imports and exports).  

This section outlines our CGE model of the New Zealand economy.  

2.1. MONASH-NZ CGE model 

A multi-industry, multi-commodity model of the economy… 

The MONASH-NZ dynamic CGE model is a representation of the New Zealand 
economy that contains information on various industries and commodities based on 
Statistic NZ’s input output table.  The model captures the various inter-linkages 
between these sectors, as well as their links to households (via the labour market), 
the government sector, capital markets and the global economy (via imports and 
exports).  

A visual representation is shown in Figure 3, highlighting the complex and 
multidirectional relationships between the various parts of an economy.  

Key features of the model are:  

 Each industry can produce a number of different commodities.  

 Production inputs are intermediate commodities (domestic and imported) 
and primary factors (labour, land and capital).  

 The demand for primary factors and the choice between imported and 
domestic commodities are determined by Constant Elasticity of 
Substitution (CES) production nests. This means an increase in price of one 
input shifts sourcing towards another input.    

 Intermediate goods, primary factors and other costs are combined using a 
Leontief production function. This means the proportion of production 
inputs is held constant for all levels of output.  

 The production mix of each industry is dependent on the relative prices of 
each commodity. The proportion of output exported or consumed 
domestically is also dependent on relative prices.  
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Figure 3 Components of a CGE model 
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Source: NZIER 

…with dynamic adjustment features 

The model is dynamic, meaning that we can examine changes to the economy due to 
shocks such as a Tb outbreak over time and see how key variables respond as the 
economy returns back to its long run growth path. MONASH-NZ is a recursive 
dynamic CGE model. It can be thought of as a series of static simulations linked by 
three dynamic adjustment procedures:  

1. Labour market adjustment: We assume that wages are sticky (i.e. don’t change 
much) in the short run and gradually adjust over time. This means that labour 
market effects are initially seen through changes to employment. As 
employment returns to equilibrium7 over time, the labour market returns to 
equilibrium through changes in real wages.  

2. Capital formation: An industry-specific capital accumulation mechanism allows 
industries to build their stock of capital over time. Capital is generated by 
investment, which in turn responds to rates of return in each industry. 

3. Balance of payments adjustment: The model tracks changes in the current 
account and capital account over time. Changes in net foreign liabilities affect 
domestic consumption through the level of interest that must be paid to service 
the foreign debt.  

Core data is based on Statistics New Zealand’s input output tables… 

The model is based on a large database containing the value flows of the economy. 
The database defines the initial structure of the economy, which by definition is 
assumed to be in equilibrium in all markets.  

                                                                 
7  Technically, employment returns back to its non-accelerating inflation rate of unemployment (NAIRU). Below this rate of 

unemployment, inflation pressures start to build.   
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The structure of the database is broadly similar to traditional input-output tables. For 
example, commodities may be used as intermediate inputs for further production, 
used in investment, exported or consumed by households and the government. 
Industry costs include the cost of intermediates, margins, taxes and primary factor 
costs for labour, land and capital. 

…and calibrated on historical outcomes  

The database has been sourced initially from Statistics New Zealand’s 2007 Inter-
Industry tables (Statistics New Zealand, 2012). We calibrate the database to 2013 
levels using Statistics New Zealand’s latest macroeconomic data.   

To provide a baseline against which to compare the effects of a Tb outbreak, we 
project the model out to 2020 using NZIER’s Quarterly Predictions macroeconomic 
forecasts.  

Once we have calibrated the model and developed a baseline in which all markets 
are in equilibrium and all resources employed, we then ‘shock’ key parameters to 
simulate the effects of Tb outbreak. 

2.2. Tailoring the model 
We have adjusted our standard CGE database for this analysis.  

In particular, we have disaggregated beef and venison commodities from Statistics 
New Zealand’s input output table. Doing this allows us to explicitly model the impact 
of foreign consumer demand changes on beef and venison exports.   

We have also revised the structure of some agricultural industries to reflect the high 
level of self-employment in farming industries.  

Statistics New Zealand’s Linked Employer Employee Data (LEED) suggests that 54% of 
the beef farming workforce, and 37% of the dairy farm workforce are self-employed. 
These employees are typically family farm owners who would feel the negative 
impact of the Tb outbreak through lost income rather than lost jobs. This revision 
results in more realistic modelling of the likely losses from the Tb outbreak.  

2.3. CGE modelling of Tb outbreak 
Our CGE modelling of a Tb outbreak is divided into two stages.  

In the first stage, scenarios developed by OSPRI were run through the Lincoln Trade 
and Environment Model (LTEM). This stage estimates the potential impacts on New 
Zealand beef, milk and dairy exports of consumer demand changes in foreign 
countries.8  

We then use these LTEM results and assumptions around government and industry 
recovery spending as input shocks to Monash-NZ CGE model to analyse the wider 
economic and flow-on effects of the outbreak and recovery. We report the economic 
impacts of Tb outbreak over time as deviations (percentage or value changes) 
relative to the baseline with no Tb outbreak.  

                                                                 
8   We are grateful to John Saunders (AERU, Lincoln University) for providing the export demand changes derived from the LTEM 

model. 
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3. Scenario analysis 
Table 5 shows the export revenue losses associated with changes in foreign 
consumer preference following a Tb outbreak, as estimated by the LTEM model. The 
LTEM outputs are in $US and are converted into $NZ at an assumed rate of NZ$1 = 
US$0.86.9  

Total export revenues of Tb-related commodities fall between $NZ0.17 and $NZ0.71 
billion dollars by 2017. The revenue losses are highest in: 

 other dairy (butter and cheese) exports for the Long & Wide and Short & 
Wide scenarios 

 milk powder exports for the Long & Narrow and Short & Narrow scenarios 

Table 5 Impact on export revenues  

In NZ$ billion, total value change relative to baseline, 2017 

 Long  & Wide Short & Wide Long & Narrow Short & Narrow 

Beef -0.16 -0.11 -0.07 -0.05 

Milk powder -0.24 -0.15 -0.11  -0.07 

Other Dairy (butter and cheese) -0.31 -0.20  -0.08  -0.05 

Total -0.71 -0.46 -0.26 -0.17 

Source:  LTEM simulation results, Lincoln University 

The LTEM model does not include venison. In our CGE modelling (which does include 
venison), we assume that the value of deer exports drops by the same percentage as 
that of beef exports following the Tb outbreak. 

3.1. National impacts 
Figure 4 presents the impacts of foreign consumer demand changes on real GDP over 
time. It shows that the economic dislocation is only temporary. This reflects OSPRI’s 
assumption of a full return to trade by 2018 — i.e., there is no long term reputational 
effect from a Tb outbreak.  

The year-on-year changes in GDP vary depending on the length (time) and depth 
(country coverage) of each scenario. The Long & Wide scenario shows the greatest 
GDP impact and a longer GDP recovery. The Short & Narrow scenario shows a fairly 
quick recovery.  

  

                                                                 
9  There is always uncertainty around exchange rate projections and assumptions. To the extent that we have over-estimated 

the strength of the $NZ, these export values will be understated, and vice versa. In the 2009 study, an exchange rate of 
US$0.55 was used. This explains some of the difference between the 2009 and 2014 studies’ export shocks (see section 4 for 
more on the comparison between the two studies).   
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Figure 4 Real GDP impacts (All scenarios) 

Year-on-year, percentage deviation from baseline 

 

Source: NZIER 

Table 6 shows the estimated losses in GDP and NZ-wide living standards10 as a result 
of bovine Tb outbreak in New Zealand. All figures are NPVs between 2015 and 2017, 
using the standard Treasury discount rate of 8%.   

In the Long & Wide scenario, real GDP would fall by $0.32 billion, while living 
standards would drop by $1.3 billion. Living standards suffer more than GDP because 
of the terms of trade loss that New Zealand would suffer. This means that the value 
of what we produce is worth less, and we now need to produce more exports to 
generate the same foreign exchange revenue as before the Tb outbreak. 

Table 6 GDP and Living standards 

In $ billion, Net Present Value at 8% discount rate for years 2015-2017. Figures in parentheses show 
results as a proportion of the Long & Wide scenario outcomes) 

 Long  & Wide Short & Wide Long & Narrow Short & Narrow 

Real GDP -0.32 -0.23 (69%) -0.12 (36%) -0.08 (24%) 

Living standards  -1.30 -0.89 (70%) -0.47 (36%) -0.32 (25%) 

Source:  NZIER 

Relative to the Long & Wide Scenario, the GDP and living standard losses are: ~70% in 
the Short & Wide scenario; 36% in the Long & Narrow scenario; and ~25% in the 
Short & Narrow scenario. 

The drop in export revenue in the primary sector leads to employment losses. The 
magnitude of these employment changes varies by scenario (Table 7). In the Long & 
Wide scenario, the short term fall in national employment is 0.09%.11 National 
employment falls by 0.02% in the Short & Narrow scenario.  

                                                                 
10

   The NZ-wide living standard is measured in terms of compensating variation (CV). CV provides an indication of the amount of 
money that would be required to compensate New Zealand for the TB outbreak and leave us no worse off than before. The Tb 
outbreak causes not just a reduction in New Zealand’s income but also a change in prices. For example, imports are more 
expensive when the exchange rate depreciates following the outbreak. The CV metric takes this into consideration, by calculating 
the income required to buy what we were buying before the Tb outbreak, but at the new price levels.   

11
     This is equivalent to 1,800 jobs given total employment at 2,000,000 individuals. Our modelling does not distinguish between full 

time and part time employment.  
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These employment changes represent a temporary reduction in the demand for 
labour across New Zealand due to the Tb outbreak. In our modelling we assume 
wages are typically inflexible in the short term, so that most of the impact on labour 
is felt through job losses rather than wage reductions. 

Table 7 Key economic indicators 

In percentage or quantity change relative to baseline, 2017 

 Long  & 
Wide 

Short & 
Wide 

Long & 
Narrow 

Short & 
Narrow 

Employment (% change) -0.09% -0.06% -0.03% -0.02% 

Number of jobs*  -1,894 -1,162 -646 -388 

Household consumption (% change) -0.98% -0.66% -0.35% -0.23% 

* Computed based on 2,000,000 employed individuals. Our model does not distinguish between full time and part time 
employment.  

Source: NZIER 

These employment changes drive a temporary reduction in household spending for 
the years 2015-2017. This is because households experience a short term reduction 
in income.  

These reductions are temporary rather than permanent job losses. Both employment 
and household consumption recover by 2018 as Tb-related exports resume and the 
economy gets back to baseline. 

The Tb outbreak causes a temporary reduction in the demand for casual labour in the 
directly affected industries during the years 2015-2017 (Table 8). A comparison of 
these results with the national employment changes (Table 7) indicates that most 
casual labour affected by the Tb outbreak finds employment in other unaffected 
industries. 

Table 8 Casual employment (temporary) losses 

Percentage deviation relative to baseline, 2017 

 Long  & 
Wide 

Short & 
Wide 

Long & 
Narrow 

Short & 
Narrow 

Beef farming (including sheep farming) -0.93 -0.33 -0.47 -0.21 

Dairy farming -13.58 -9.19 -4.53 -3.06 

Deer farming (including poultry and 
other livestock) -0.81 -0.35 -0.41 -0.20 

Meat processing -0.06 0.08 -0.14 -0.05 

Dairy processing -3.94 -2.90 -1.30 -0.96 

Source: NZIER 

Farming industries have a high proportion of self-employed people compared to 
other industries. In these industries, the self-employed retain their jobs following the 
Tb outbreak and much of the negative impact of the Tb outbreak is felt through 
lower farm incomes, rather than employment losses. 
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The relative impacts of the Tb outbreak are larger for the dairy industry than the beef 
farming industry. This is mostly a function of the size of the expected foreign 
consumer demand changes which are relatively larger for the dairy processing 
industry. 

3.2. Impact on Tb-related sectors 
We understand that one of the purposes of this modelling work is to help determine 
the cost allocation of avoiding a Tb outbreak.  

To inform this discussion, we evaluate the opportunity cost of a Tb outbreak in terms 
of both industry-level value added losses and commodity-level foregone sales. As we 
discuss, neither measure is ideal for the purpose of cost allocation.  

3.2.1. Impact on value added 

 The industries that are directly affected by foreign consumer demand changes, such 
as beef farming, dairy farming and dairy processing, suffer significant value added 
losses. In aggregate, the NPV of the total value added (years 2015-2017) for these 
industries drops by $0.86 billion in the Long & Wide Scenario and $0.2 billion in the 
Short & Narrow scenario (Table 9). 

Table 9 Impacts on value added of Tb-related industries 

In $ billion, Net Present Value (years 2015-2017). Figures in parentheses show results as a 
proportion to total impacts on Tb-related industries. 

 Long  & 
Wide 

Short & 
Wide 

Long & 
Narrow 

Short & 
Narrow 

Beef farming (including sheep farming) -0.04 (4.5%) -0.01 (2.5%) -0.02 (5.7%) -0.01 (3.8%) 

Dairy farming 
-0.66 

(77.4%) 
-0.46 

(78.1%) 
-0.23 

(76.5%) 
-0.16 

(76.7%) 

Deer farming (including poultry and 
other livestock) 

-0.00 (0.3%) -0.00 (0.2%) -0.00 (0.3%) -0.00 (0.3%) 

Meat processing 0.00 (-0.6%) 0.01 (-1.1%) 0.00 (0.2%) 0.00 (-0.3%) 

Dairy processing 
-0.16 

(18.4%) 
-0.12 

(20.4%) 
-0.05 

(17.2%) 
-0.04 

(19.5%) 

Total 
-0.86 

(100%) 
-0.59 

(100%) 
-0.30 

(100%) 
-0.20 

(100%) 

Source: NZIER 

The NPV of value added for meat processing very slightly increases (at the third 
decimal place). This is because meat processing in our CGE model is a multi-product 
industry—i.e., it produces a number of processed meat outputs. After the Tb 
outbreak, reductions in beef and venison exports are offset by an increase in 
production of other meat commodities such as lamb, poultry and pork. 

Table 9 shows the share (figures in parenthesis) of each industry to total value added 
losses of all Tb-related industries. Dairy farming accounts for 77%, followed by dairy 
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processing with 18%, beef farming with 4.5% and deer farming (an aggregated 
industry that includes poultry and other livestock) with 0.3%. 

There are two key challenges with apportioning costs based on value added shares.  

The first is that we do not have beef farming, beef processing or deer farming as 
separate industries. This is because our modelling database is based on Statistics 
New Zealand’s input output tables, which instead present data on aggregated, multi-
commodity industries (respectively sheep and beef farming, meat processing; and 
‘other’ farming that includes poultry and pork as well as deer farming). 

The second is that in our CGE modelling framework, a number of sectors in the 
economy benefit from a Tb outbreak. This somewhat counter-intuitive (but standard 
CGE) result is due to the rest of the economy12 benefiting from: 

1. the depreciation of the New Zealand dollar associated with the Tb outbreak  
2. having access to more labour resources at lower cost as these resources 

flow out from the Tb-affected industries.  

As a result, the sum of the Tb-affected industries’ value-added losses ($0.86 billion in 
the Long & Wide scenario) is far greater than the overall economy-wide GDP loss 
($0.32 billion, see Table 6): there are no negative ‘wider economy’ costs that might 
be apportioned to government. 

3.2.2. Impact on sales foregone 

Analysing the results by looking at specific commodity outcomes allows us to 
overcome the industry aggregation issue explained above.  

For the Long & Wide scenario, the relative impacts of the Tb outbreak are larger for 
milk powder (61.2%) and other dairy products (28.8%) relative to beef (9.3) and 
venison (0.7%).  

The last two (Long & Narrow and Short & Narrow) scenarios — which only simulate 
foreign consumer demand changes in Asia — show little or no effect on venison sales 
since it is mostly sold to Europe (see OSPRI’s scenario design in discussed on page 1).  

  

                                                                 
12

  We refer here to an aggregate ‘rest of the economy’ for simplicity. In reality the model has 101 sectors in addition to the Tb-
affected industries. Some expand, some contract, some are left largely unaffected; but in aggregate the rest of the economy 
expands.    
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Table 10 shows the foregone sales for each Tb-related commodity if a Tb outbreak 
were to occur. The total value of these commodities drops by $1.39 billion in the 
Long & Wide Scenario and $0.32 billion in the Short & Narrow scenario.  

For the Long & Wide scenario, the relative impacts of the Tb outbreak are larger for 
milk powder (61.2%) and other dairy products (28.8%) relative to beef (9.3) and 
venison (0.7%).  

The last two (Long & Narrow and Short & Narrow) scenarios — which only simulate 
foreign consumer demand changes in Asia — show little or no effect on venison sales 
since it is mostly sold to Europe (see OSPRI’s scenario design in discussed on page 1).  
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Table 10 Impacts on Tb-related commodities 

In $ billion, total value (years 2015-2017). Figures in parentheses show results as a proportion to 
total impacts on Tb-related products. 

 Long  & Wide Short & Wide Long & Narrow Short & 
Narrow 

Beef -0.13 (9.4%) -0.06 (6.5%) -0.06 (12.0%) -0.03 (9.4%) 

Venison -0.01 (0.7%) -0.01 (1.1%) 0.00 (0.0%) 0.00 (0.0%) 

Milk (including powder) -0.85 (61.2%) -0.59 (63.4%) -0.27 (54.0%) -0.18 (56.3%) 

Other dairy -0.40 (28.8%) -0.27 (29.0%) -0.17 (34.0%) -0.11 (34.4%) 

Tb-affected total -1.39 (100%) -0.93 (100%) -0.50 (100%) -0.33 (100%) 

Non Tb-affected total 0.57 0.36 0.22 0.14 

Total economy -0.82 -0.56 -0.28 -0.19 

Source: NZIER 

However, there are disadvantages with using this commodity-level data for cost 
allocation purposes too.  

Firstly – as with the value added approach – the aggregate remainder of the 
economy sees its revenue increase following a Tb outbreak. Unless those other parts 
of the economy are brought into the cost allocation calculations, there is an adding 
up problem.  

Second, the commodity approach is revenue-focused. It is unable to take into 
account changes in input costs, so we can only look at gross, rather than net, impacts 
of the Tb outbreak on the production of these commodities. 

3.2.3. Allocation using CV? 

An alternative approach might be to use the change in CV as the overall impact on 
New Zealanders’ living standards. CV is a consumption measure that is centred on 
household purchasing power – it explicitly takes into account import and export price 
changes.  

As an economy-wide measure of willingness-to-pay to avoid a Tb outbreak, CV is 
therefore preferable to GDP.   

The main problem with this approach for cost allocation purposes is that we do not 
have CV at the industry or commodity level so cannot apportion across industries. It 
is not conceptually correct to subtract the GDP impacts from CV impacts to get a 
sense of public willingness to pay to avoid a Tb outbreak. This is primarily because 
one is production measure (GDP) and the other a consumption measure (CV). In 
addition, the household impacts are effectively already enmeshed into the 
production results as households provide resources to (and generate factor returns 
from) the productive sector.   
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4. Comparison to the 2009 
study 

Table 11 outlines the key differences between the 2009 and the current (2014) 
modelling of a hypothetical Tb outbreak. Considerable caution must be taken when 
comparing the two studies, due in particular to changes in: 

 The scenarios 

 The input (LTEM) modelling 

 The economywide modelling approach.  

Table 11 Comparison between 2009 and current study 

Feature  2009 2014 

Markets Europe, Japan, and USA 
Asia (China, India, Japan, South 
Korea), Europe, and USA 

Exchange rate (indicative) $NZ 1 ~ US$0.55 $NZ 1 ~ US$0.86 

Modelling of exports 
Static LTEM 

(results pro-rated) 
Dynamic LTEM model 

Economic modelling (Static) input output multiplier NZIER’s Dynamic CGE model 

Recovery and management 
Spending 

Not modelled Incorporated in CGE modelling 

Commodities 
LTEM model: Beef, Other dairy 
(butter and cheese), Milk powder. 
Venison (results pro-rated) 

LTEM model:  Beef, Other dairy 
(butter and cheese), Milk 
powder 

NZIER model: 207 commodities 
including beef, Venison, 
Powdered milk, Other dairy 
(butter and Cheese) 

Source: AHB (2009), NZIER 
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5. Conclusions 
Our results demonstrate that the New Zealand economy would clearly benefit from 
avoiding a Tb outbreak. How large the overall benefit, and how it is distributed, 
depends on a number of factors including: 

 The breadth of the countries whose preferences towards New Zealand 
products are negatively affected 

 The depth and length of those preference changes  

 The degree to which resources are able to shift between industries after an 
outbreak.   

The negative GDP impacts of an outbreak range from $80 million to $320 million 
(NPV at 8% over the 2015-2017 period).  

The overall negative welfare impacts for New Zealand households – as measured by 
Compensating Variation – range between $320 million and $1.30 billion (NPV at 8% 
over the 2015-2017 period). 

There would be economy-wide employment impacts of up to 1,900 temporarily lost 
jobs over the 2015-2017 period.  

In all scenarios, the Tb-affected industries (beef, dairy and deer farming) bear the 
bulk of the negative impacts. Output and sales revenue drop, as does casual 
employment.  

In our CGE modelling framework, the remainder of the economy outside the Tb-
affected industries expands after an outbreak. This is due to the competitive boost 
that all other exporters get from the depreciation of the New Zealand currency 
following an outbreak, as well as the availability of more, and cheaper, labour as the 
Tb-affected industries contract.      

Neither of our two opportunity cost measures — i.e., value added losses and 
foregone sales — is ideal for apportioning costs across industries. Some judgement 
will have to be made when all of the relevant cost and benefit estimates become 
available from all of OSPRI’s Tb work streams.  

 


