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Summary 

Project and Client 

• Graham Nugent (Landcare Research) and Graham Mackereth (MacsIntel) were 
commissioned by TBfree New Zealand to provide epidemiological and pest 
management perspectives on the interrelatedness of its bovine TB management 
activities aimed at controlling the disease in livestock and in wildlife respectively. Due 
to the short time frame for this work, this report has not been internally peer-reviewed 
by Landcare Research, so must be seen as the opinions of the authors. 

Objectives  

• To inform discussions on the merits of cost segregation through assessment of the 
epidemiological and operational interdependence of the various programme activities 
that are currently segregated at a high level into disease management and vector control 
with associated administrative costs. 

Key perspectives 

• Cost and funding segregation at a historically more-or-less constant level appears likely 
to have contributed to a suboptimal allocation of effort between the two activities. 

• The now very strong dependence of livestock TB on TB levels in wildlife indicates the 
level of disease management required is dependent on the level and effectiveness of 
vector control. Conversely, there is strong and increasing operational interdependence 
between VC and DM, with testing and slaughterhouse surveillance being the core 
interdependencies. These activities make up about two-thirds of DM costs, so the 
interdependence is financially significant. The strong interdependence appears to us to 
be more likely to increase than decrease, so segregation of activities, cost, and funding 
into separate VC and DM ‘buckets’ appears artificial. 

• If the current direct/indirect benefit/cost framework is to be retained, the increasingly 
strong interdependence of vector control, vector surveillance, and livestock surveillance 
in proving local TB freedom suggests it would reasonable to reclassify most livestock 
TB surveillance activities as being both direct and indirect costs. More detailed analysis 
would be required to determine what the appropriate proportional split should be. 

• However, we favour a more fundamental reappraisal of whether the direct/indirect cost 
framework remains appropriate given the major changes in the fundamental goals of 
the NPMP, and in the biological and epidemiological context in which the NPMP is 
now being applied. If not already part of it, this should be a key component of the wider 
funding review currently underway. 
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wildlife 

1 Introduction 

Graham Nugent (Landcare Research) and Graham Mackereth (MacsIntel) were 
commissioned by TBfree New Zealand to provide epidemiological and pest management 
perspectives on the interrelatedness of its bovine TB (Mycobacterium bovis) management 
activities aimed at controlling the disease in livestock and in wildlife respectively. The 
perspectives were to inform discussions on cost segregation. Due to the short time frame for 
this work, this report has not been internally peer-reviewed by Landcare Research, so must be 
seen as solely the opinions of the authors. 

2 Background 

Under current funding arrangements for the National Pest Management Plan for bovine 
tuberculosis (NPMP) there are three separate cost categories: disease, vector and shared costs. 
‘Disease management’ funding (DM; $18.9m p.a.), in principle, covers all activities related to 
detection and management of the disease in livestock, whereas ‘vector control’ funding (VC; 
$53.5m p.a.) relates to activities associated with reducing TB levels in wildlife 
(predominantly possums), with the ‘shared’ funding (SF; $8.8m p.a.) covering support 
activities that span both. This model of segregated funding and cost allocation has been in 
place for over a decade. 

It is certain that both disease management and vector control are necessary to achieve the 
goals of the NPMP, and that the two sets of activities are strongly complementary. One 
question addressed here is whether what has been a more-or-less static allocation of funding 
(and costs) since about 2002 has resulted in a useful and optimal targeting of effort across the 
two categories. In this report, we look at the question from a number of epidemiological and 
pest management perspectives, using an outcome-focused approach combined with 
intervention logic. 

We explore three main aspects, specifically as follows: 

• The nature and extent of interdependence between the two activities, particularly in 
relation to the extent to which livestock testing efficiently guides or targets VC 
activities 

• Whether the current separation of activities (in epidemiological and pest management 
terms) results in a sensible and logical partitioning of costs 

• Whether the historical segregation of costs could have resulted in a suboptimal 
allocation between VC and DM in relation to optimising progress toward the ultimate 
outcomes of the current NPMP. 

3 Objective 

• To inform discussions on the merits of cost segregation through assessment of the 
epidemiological and operational interdependence of the various programme activities 
that are currently segregated at a high level into disease management and vector control 
with associated administrative costs. 
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4 Perspectives 

4.1 Has historical cost/funding segregation led to suboptimal allocation of effort? 

One perceived risk of cost segregation generally is that it can lead to rigid funding silos, 
resulting in a suboptimal overall allocation of funding and effort. Outcome-focused 
intervention logic was applied to assess, from first principles, whether the current and 
historical levels of effort (= cost, = funding) in DM and VC were likely to be optimal given 
the ultimate goals of the NPMP. For this, we assumed that total funding of the NPMP would 
remain near current levels, and qualitatively explored the impact of varying the balance 
between DM and VC. 

The ultimate outcome desired under the current NPMP (AHB 2009) can be characterised as 
the achievement and maintenance of TB freedom through: 

• Preventing re-establishment of TB in livestock of ~17 m ha of Vector Free Area (VFA) 

• Local eradication from wildlife (and livestock) over ~2.5 m ha by 2026 

• Suppression, to low levels, of infection in livestock in the remaining ~7.5 m of Vector 
Risk Area (VRA) during 2011–2026. 

We presume here (for illustrative simplicity) that the most desirable long-run ultimate 
outcome would be national eradication from wildlife and livestock. That would enable all 
TB-related activity other than slaughterhouse surveillance to cease, and the major benefit to 
both industry and landowners would therefore be the avoidance of substantial ongoing cost or 
potential obligations. Neither DM nor VC can deliver that ultimate outcome alone. If they are 
seen as separate and independent activities, as implied by cost segregation, intervention logic 
would dictate that they should therefore deliver distinct intermediate outcomes. 

For VC, the appropriate primary intermediate outcome is local freedom from TB in wildlife. 
With enough funding for both control and direct surveillance of wildlife, that could (in theory 
at least) be very largely achieved by VC alone, as there is little spillback infection from 
livestock to possums, the main wildlife host. The best evidence for that is TB did not emerge 
in possums until the 1960s, despite certainty that possum populations must have overlapped 
with TB-infected livestock for many decades before that (Nugent 2011; Livingstone et al. in 
press). In other words, before the 1960s, transmission from livestock to possums appears to 
have occurred too infrequently to be a major impediment to eliminating TB from wildlife. 

In contrast, eradication from livestock cannot be achieved by DM alone, because possum–
livestock transmission rates are high. The primary intermediate outcome for DM therefore 
cannot be eradication from livestock. Rather, it must be to ensure that the disease does not 
amplify within and between herds at a rate that is sufficient to enable M. bovis to maintain 
itself in livestock independently of transmission from possums. In epidemiological terms, the 
primary intermediate outcome from DM is to ensure that the reproductive rate of the disease 
in livestock is < 1. In simple terms, for every cow or deer that becomes infected (either from 
a possum or from another cow or deer) DM must ensure that there is, on average, less than 
one subsequent case of infection in livestock. 
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What level of DM is required to achieve that? Although most infection in livestock is usually 
nowadays found inside VRAs, movement of infected livestock can result in herds in VFAs 
also being infected. In the North Island in 2013, for example, there were more infected herds 
in the VFAs than in VRAs. It seems clear from the massive decline in numbers of infected 
herds since 1994 that the historical and current level of DM in VFAs is more than sufficient to 
prevent self-sustaining amplification in livestock. Thus, we are confident, not only from the 
VFA observations but also from similar overseas experience, that TB in livestock would 
rapidly be eradicated in the absence of an infected wildlife vector in New Zealand with a 
lower level of DM than is currently applied in VRAs. 

Conducting a ‘stand-alone’ logic experiment, allocation of all funding to DM would result in 
an exponential increase over time in the number of wildlife-induced breakdowns. That 
initially would be offset by reduced amplification of infection within and between herds, but 
even if amplification could be reduced to zero, that would only produce an initial slowing in 
the exponential increase. This is borne out by the current experience in the UK where huge 
costs accrue from TB in livestock, despite high DM activity, in the presence of limited ability 
to manage reinfection from badgers. A June 2012 article in the UK press notes: “Since 2007 
the Department for the Environment, Food and Rural Affairs has recouped £35.2 million 
from the sales [of TB reactors to the local market] to help pay for the £165.7 million it has 
paid to farmers in compensation for slaughtering stricken cattle. 
(http://www.express.co.uk/news/uk/411322/Meat-from-cattle-infected-with-bovine-
tuberculosis-is-being-sold-to-consumers). 

Conversely, allocation of all funding to VC would likely result in an even faster increase in 
the number of infected herds, even if wildlife-induced breakdowns were completely 
eliminated. The series of multi-herd breakdowns in 2013 attributed to movement-related 
breakdowns indicates that the increase would be rapid, particularly in industry sectors with 
high levels of animal mixing and movement. Clearly the optimal allocation is some mix of 
DM and VC.  

Has the historical segregation of costs/funding achieved the best possible mix? There are 
three broad possibilities: the current allocations are about right, or, alternatively, too much or 
too little is spent on DM (relative to VC). Given the intermediate outcome for DM is to 
minimise the amplification of TB within and between herds, would increasing the allocation 
increase optimality?  

If, for example, the DM allocation were doubled to $36m, VC would reduce to about $35m 
p.a. Modelling in 2008 (Livingstone et al. 2008; Nugent et al. 2008) indicated that $42m p.a. 
would be sufficient to ‘hold the line’ in preventing TB levels in wildlife from increasing. 
Given that since then (1) ~0.8 m ha of VRA is likely to have been declared free of TB by 
mid-2014 and (2) there have been a number of advances in wildlife surveillance and control 
systems and technologies that are likely to increase cost effectiveness, there would probably 
be no increase in the wildlife-induced breakdown rate (WIBR) from the current low level (41 
out of 66 reported infected in 2011/12; AHB 2012). A doubling of DM activity would reduce 
the number of cattle-to-cattle transmission events greatly, but these amounted to fewer than 
about 150 animals in 2011/12. As many of the worst problems appear to be caused by test-
negative TB animals, some amplification appears to be unavoidable. However, even if the 
value of the animals ‘saved’ was as high as $2,500 each, the total ‘saving’ would likely be 
substantially less than $1m p.a., equating to a return on investment of −95% p.a. Despite the 
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obvious simplicity of this scenario, it strongly suggests that further efforts to substantially 
minimise the amplification of within- and between-herd infection are unlikely to be cost-
effective. 

If, in contrast, the allocation to DM was halved, VC would increase to $62m p.a. If ‘holding 
the line’ requires $35m–$42m p.a. (as above), the funding for proving achievement of and 
declaring TB freedom could almost double. The WIBR would therefore decline at perhaps 
twice the current rate. The amplification of livestock infection would increase, but given that 
the level of surveillance and DM in VFAs has historically usually been sufficient to clear 
infection within 1–3 years, it is likely that the level of additional amplification would be 
relatively modest. Long term, assuming continued funding at present levels, we suggest that 
progressive rollback of VRAs at double the current rate should see WIBR reduced to zero, or 
near-zero levels within two decades. As the level of infection in livestock would be some 
multiple of the WIBR, it too would reach similarly very low levels at about the same time. 

This logic suggests treating DM and VC as independent activities contributing to separate 
intermediate outcomes has likely contributed to suboptimal allocation of funding between 
silos, at least if the ultimate goal is bovine TB eradication from all or most of the country. We 
argue that the current allocation to DM for the purpose of reducing amplification is unlikely 
to be too low – substantially more livestock testing and management of infected herds is 
unlikely to greatly speed up progress toward the ultimate goal (unless it was directed at 
progress in proving TB freedom as discussed further below). At best, then, the current 
allocation may be close to optimal, but we strongly suspect progress would be faster if more 
resources were directed to VC. Resolution of that is beyond the scope of this project but the 
‘first principles’ analysis above suggests that in a segregated framework, the cost-
effectiveness of DM should be explicitly assessed in terms of how it affects the amplification 
rate. 

Another perspective is that the underlying correlation between WIBR and the amount of DM 
needed suggests that as the WIBR progressively reduces over time, so the level of funding for 
DM should follow more or less proportionately, rather than remain fixed at some historical 
and possibly arbitrary level. A related question is whether the reduction in the size of VRAs 
should result in a proportional reduction in the cost to funders (i.e. ‘holding the line’) or be 
redirected to accelerating the rate at which VRA size is reduced. 

4.2 How interdependent are disease management and vector control? 

As noted above, the historical segregation of costs/funding appears to be based on the notion 
that DM and VC activities are largely independent but complementary components of the 
overall activity needed to achieve TB freedom. The implicit logic for this segregation was 
presumably that the contributions that each of the respective activities make toward 
achievement of the overall goal are largely separate and provide different benefits, so 
therefore the costs of each can and should be logically separated. An alternative argument is 
that DM and VC are inextricably interdependent in complex ways, making such separation 
difficult and therefore likely to be somewhat arbitrary. 

Above we assumed more-or-less full independence, largely as an analytical experiment. 
However, it is obvious that in reality there is two-way interdependence between VC and DM. 
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4.2.1 DM dependence on VC 

Above, we suggest once sufficient DM is applied to reduce the within- and between-herd 
amplification rate to less than 1, the ability of DM to contribute to TB freedom in livestock is 
directly correlated with the WIBR. Changing the level of DM by small or moderate amounts 
will change inversely the multiplier, but ultimately the level of infection in livestock is 
determined by the WIBR. 

In the context of achieving local freedom from M. bovis, the classification of DM benefits as 
direct and of VC benefits as indirect could perhaps therefore be seen as being upside-down. 
VC is arguably the most obligate requirement, with the effectiveness of DM in delivering the 
desired outcome being indirectly conditional upon it. 

4.2.2 VC dependence on DM 

The level of disease testing in VFAs is overall higher than in VRAs, but the majority of this 
testing occurs in association with VRAs in the surrounding special testing areas. Table 1 
shows that 81% of testing occurred in (46%) and around (35%) vector risk areas, i.e. 81% of 
testing was intrinsically linked to programme objectives concerning the extent of wildlife TB, 
expansion of wildlife TB, the early detection of WIBR, and/or quantification of the success of 
eradication within the VRA. 

Table 1 TB tests in cattle conducted over 4 years (2009/10 to 2012/13), by three different land categories 

Land categorisation TB tests in cattle over 4 years 
(2009/10 to 2012/13) 

Percentage by 
category 

All New Zealand 

 

18 211 767 

 Disease control area Surveillance 3 390 485 19% 

 
Special testing – Biennial 3 218 721 18% 

 
Special testing – Annual 3 195 528 18% 

 
Movement Controlled Area + 
special testing areas 8 407 033 46% 

Area status VFA 3 390 485 19% 

 
VFA but vector related 6 414 249 35% 

 
VRA 8 407 033 46% 

Vector related Not vector related 3 390 485 19% 

 
Vector related 14 821 282 81% 

Table 2 shows the DM costs for 2012 and the extent the authors consider these relate to VC. 
The table shows that the majority of cost falls into the testing and diagnosis and disease 
control categories and (based on figures in Table 1) that overall a minimum of 72% of the 
spend on DM is vector related. 
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Table 2 Subcategories of disease management activities, their 2012 costs, and our view of their relationship to 
vector control. Data source: Mills et al. (2012) 

Disease 
management activity 

$ Cost 
(2012) 

Relation to vector control and cost (authors’ 
opinion) 

% cost in 
2012 

Disease control  $3,022,023 In and near VRAs, these activities to varying degrees 
help determine the location of wildlife TB, and 
where and what kind and intensity of vector control 
is required. Overall, 81% ($13m; 72% of the total 
DM spend) of these expenditures is spent in or near 
VRAs  

89% 
Laboratory  $1,932,200 

Testing of livestock $11,335,000 

Reactor payments 
levels $548,000 

Activities required to minimise amplification in 
livestock that may not be vector related, a 
percentage of which will occur in and around VRAs 
(Total $2,007,127) 

11% 

Movement control, 
herd support and 
depopulation 

$120,000 

Deer scheme $365,000 

Regional compliance 
activity $974,127 

All $18,296,350 $18,296,350 100% 

Activities in DM can be partitioned into two main areas (explicitly at least for cattle): (1) 
detection of disease and (2) management of disease once detected. Substantial aspects of the 
latter have no relationship to VC (most notably, management of reactors and compensation), 
but there are some other components, such as the intensification of control on and near 
infected properties, that probably provide some modest increases in the overall effectiveness 
of VC (Table 2). As an example, the recurrence of infection on a Central Otago station in 
2009 prompted an in-depth review of the possible causes and intensification of the control 
and surveillance programme there (Nugent et al. 2011). Overall, however, there is little 
dependence of VC on these aspects of DM. 

In contrast, detection of disease has much stronger implications for VC. At the largest spatial 
scales, the delineation of Vector Risk Areas has, historically, been a direct product of testing 
outcomes. Testing and slaughterhouse surveillance in VFAs, especially in the fringe areas 
adjacent to VRAs, continue to fulfil the key role of identifying where TB has spread to 
wildlife beyond VRAs and therefore where VC is required (as in the Rolleston Range 
outbreak in 2011). 

The second area of interdependence we highlight and address is one we see as gaining greatly 
in importance, specifically the use of testing data to classify areas as being free of TB in 
wildlife. In 2013, ~400 000 ha of VRA were declared free of wildlife TB and vector control 
in those areas ceased. That declaration was based on a ‘Proof of Freedom’ framework with 
two main components: a predicted probability of TB freedom based on modelling of the 
historical control imposed in the area, and a measured probability based on direct surveys of 
the possum population or of sentinel species such as pigs and deer (Anderson et al. 2013).  

The current TBfree New Zealand protocol for declaring TB freedom requires that, when no 
alternative information sources are available, over half of the possum population is formally 

Page 12  Landcare Research 



Interdependence of disease management and vector control aimed at simultaneous control of bovine TB in livestock and 
wildlife 

surveyed. It is therefore expensive. An alternative currently in development is to use the 
results of herd testing to assess the probability the possum population is free of TB. The 
expectation for this approach is that 3–5 years of herd-testing data for cattle and deer farms 
will provide enough surveillance to make survey of the possum populations on those farms 
unnecessary. That would reduce substantially the cost of classifying areas as TB free, and 
therefore increase the rate at which VRAs can be rolled back. 

Adding to that, classification of areas as TB free (and revocation of their VRA status) is 
probabilistic, with certainty that up to 5% of declarations will be wrong. Some low level of 
subsequent surveillance of TB in wildlife is therefore essential to provide an early-warning 
system for detecting where failures have occurred, so that such failures can be remedied 
quickly and at low cost. For farmed areas and near-farm areas, herd testing and 
slaughterhouse surveillance will undoubtedly be the lowest cost options for post-revocation 
monitoring, the key purpose of which will be to spatially target post-revocation mop-up VC. 

Livestock surveillance has yet not been optimised for this purpose, but we strongly suspect 
that a much higher level of livestock surveillance will be required for this purpose than would 
be strictly necessary for simply minimising amplification in livestock. 

4.3 Is the historical segregation of benefits appropriate to a TB-freedom outcome? 

The most direct outcomes or benefits of the NPMP have, historically, been seen as the 
production savings, animal welfare and trade benefits that flow from reductions in TB levels 
in livestock as a direct result of the management of the disease in livestock. The big gains in 
these areas have now already been achieved, so future benefit will lie mainly in maintaining 
these gains. These benefits have been assumed to accrue mainly to the livestock industry, so 
the costs of DM activities have traditionally been funded by industry levies on products. 
Testing of herds was seen as such a traditional and fundamental component of DM that it was 
wholly classified as a direct cost delivering both a private good and an industry good, funded 
by the levies on velvet, slaughtered animals, and milk solids. 

The benefits of the NPMP that flow from vector control have long been characterised as less 
direct or indirect. These indirect benefits have been deemed to accrue to landowners, on the 
basis VC mitigates the risk that landowners contribute to the creation, continuance, or 
exacerbation of TB, and hence any subsequent obligations that could be imposed in law. 
Landowners also actually or potentially benefit from the NPMP in various other ways, 
including from improved real-option values associated with their land, even if they are not in 
the livestock industry. 

This distinction between direct and indirect benefits appears to have underpinned the 
development of differing rationales for funding VC and DM, ultimately leading to cost 
segregation and the resultant funding silos that cannot at present be readily reassigned 
between VC or DM. DM costs have therefore been allocated wholly to industry as the sole 
direct beneficiaries, while the indirect benefits of VC have been allocated (by agreement) 
40% to industry, 50% to central government; and 10% to local government. 

This primary reason for cost/funding segregation thus appears to have to facilitate how 
responsibilities for the TB problem might be easily assigned between beneficiaries and so-
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called exacerbators. In particular, segregation appears to be based on an input-focused view 
of exacerbation that is related to the original goals or desired outcomes of the NPMP. That 
original goal was to reduce the high level of TB infection in herds, which required 
management of the disease in livestock and some reduction of the rate of new infection from 
possums. In that framework, TB in livestock was seen as an industry problem. The presence 
of possums was seen as exacerbating the livestock problem, requiring VC inputs. Thus 
possums were part of the problem, so possum control inputs were required not only on land 
owned by TB beneficiaries but also on any land that harboured potentially infected possums. 

An alternative standpoint is that possums are not the problem per se. There are many areas of 
New Zealand with possums that do not significantly exacerbate the TB problem. The 
presence of M. bovis is the fundamental problem, and M. bovis is correctly the targeted pest 
in the NPMP. Further, the epidemiological goals of VC in the NPMP have changed 
fundamentally, from reducing transmission between wildlife and livestock to spatially 
progressive biological eradication (= VRA rollback). In that context, the main problem is 
now that the presence of M. bovis in wildlife impedes the progress toward local TB freedom 
that would enable cessation of VC and reduction in herd testing. Phrasing this alternatively in 
a ‘benefits’ framework, the main benefit of the NPMP could now be seen as lying in 
avoidance of the ongoing-in-perpetuity cost of keeping TB in livestock at current non-
threatening levels. 

The distribution of M. bovis within New Zealand has undoubtedly changed dramatically. It is 
now likely to be absent or close to absent from resident wildlife across almost all farmland 
other than inland Kaikoura. Over the 5 years to mid-2012, more than 85 000 possum were 
surveyed from mostly farmland areas that had long been subject to VC, and no TB was found 
(Nugent et al. in press). By broad corollary, the main land areas where M. bovis is likely to be 
present are those owned by the Crown. 

In a nutshell, what now prevents industry from rapidly progressing to national TB freedom in 
livestock within 10–20 years, and thereby reducing TB management costs to zero? By far the 
largest impediment now is the presence of M. bovis on unfarmed forestland, mostly Crown 
owned. 

It is beyond the scope of this report to opine on how funding should be sought from industry 
or landowners including the Crown. Within scope, however, is the unavoidable conclusion 
that both DM, particularly herd testing, and VC and surveillance are inextricably 
interdependent activities in proving TB freedom. 

  

Page 14  Landcare Research 



Interdependence of disease management and vector control aimed at simultaneous control of bovine TB in livestock and 
wildlife 

5 Conclusions 

Application of a simple ‘stand-alone’ test to assess whether either DM or VC alone could 
ever result in acceptable outcomes indicated that they could not, and that some flexible 
balance was required. Extending that logic further, we identify a conditional asymmetry in 
the intermediate outcomes of VC and DM, in that VC alone can virtually eliminate M. bovis 
from wildlife with only limited risk of spillback, whereas DM can only limit the amount of 
TB in livestock to some multiple of the amount generated by transmission from wildlife. 
Thus, provided sufficient DM is applied to prevent amplification of infection within and 
between herds from reaching self-sustainable levels, the outcome of DM is ultimately 
dependent of the rate of transmission from wildlife, which has been declining at a substantial 
rate for two decades. Given that decline, cost and funding segregation at a historically more-
or-less constant level appears unlikely to have resulted in optimal allocation of effort between 
the two activities. 

Beyond the now very strong dependence of livestock TB on TB levels in wildlife, we 
consider there is strong operational interdependence between VC and DM, with testing and 
slaughterhouse surveillance being the core interdependencies. These activities make up about 
two-thirds of DM costs, so the interdependence is financially significant. Given that strong 
interdependence, the segregation of activities, cost, and funding into separate VC and DM 
‘buckets’ appears artificial. We note in any case that the majority of DM costs occur in and 
around areas with TB in wildlife. 

If the current direct/indirect benefit/cost framework is to be retained, the increasingly strong 
interdependence of VC, vector surveillance, and livestock surveillance in proving local TB 
freedom suggests it would be reasonable to reclassify most livestock TB surveillance 
activities as being both direct and indirect costs. More detailed analysis would be required to 
determine what the appropriate proportional split should be; our simple analysis suggests at 
least two-thirds of the cost. 

However, we favour a more fundamental reappraisal of whether the direct/indirect cost 
framework remains appropriate given the major changes in the fundamental goals of the 
NPMP, and in the biological and epidemiological context in which the NPMP is now being 
applied. If not already part of it, this should be a key component of the wider funding review 
currently underway. 
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