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GRAIN HANDLING COSTS IN WA
Abstract.

Pricing practice for grain handling, storage, and trar . . is a major f3sue for the grams industry,
The extent of price pcolmg and cost disapgregation ha.y v uphcatwns for least cost grain paths, for
returns to farmers, and for overall efticiency of the sysiem, The grain handling system in Western
Australia is undergoing considerable change, and farmers face considerable uncertainty regarding
the implications of ongoing change for their decisions, and taimately for their retums,

The principal aim of this study was to improve farmers' knowledge about:
- the main issues refating to grain h‘\ndlmg, including least cost grain paths,
- the likely impact on selected grain paths of chzmges to grain handling pricing,
- the overall efficiency of the West Australian grain handling system, including;
the implications for investment in grain handling capacity.

_The impact of further dmaggrczg,ahon of chargcs for grain h.mdlmg was cstimated by comparing
predicted grain patlis under a pricing scenanio reflecting existing pricing arangements with those
predicted to evolve if prices weve disaggregated to retlect true resource costs for grain handling,
storage and transport. The potential benefits of price disagarepation estimated in this study are
likely to be upper bounds on achicvable levels bevause realised benefits initially will be: a stall
fraction of potential long run benefits, and because systems in the real world often fall short of

potential outcorres for a variety of technical, practical, institutional and political reasons,

Depending on levels of availability of key resources, moving to a system of price disaggregation for
grain handling is estimated to ultimately generate potential savings in annual net resource costs of
between $12,5 million and $23 million. For all core cases, a change from current pricing practice to
one based on resource costs pricing alters least cost grain paths as follows:

- much greater use is made of rail than road to move grain (o pot,

- more grain is channelled through Kwinana, with a compensating lower

proportion of grain shipped from the other ports,

and for all cases mvalvmg road deliverics to cither North Fremanile or F cm'estﬁc,ld

- mote grain is moved to port during the harvest period :

Least cost grain paths are virtually unaffected by location of the road nccwal facility for gram
shipped out of Kwinana, and qultc insensitive to mobility of temporary storage at country receival
points, Under the current pricing sccnano, road haulage is used at the expense of rail haulage
during the cléarance pcnod. This ig inefficient in ferms of sminimising aggregate net resource costs,
and under the costs pricing scenario, much greater use is made of me relatively Jess cxpenswc

standard gauge rail during the clgéarance period,

Under the chmges pricing scenario, no part of the grain storage system is fully uliiiscd excupt for
port storage capacity at Esperance, Storage capucity at transfer bins is cither Jeft totally empty or is
barely used, Instead, grain is held i in more posﬂy temporary storage facilitics at couniry reeeml
points. Under the resource costs pricing scenario, this inefficient use of storage capacnly t3 largely
remedied, with less grain bcmg stored jn uountry temporary storage faudnheﬁ. ‘




Introduction.

Since the Royal Commission into Gmm Storage ard Handling recommended an end to cost
pooling in the grain industry, (hsaggrcgatmn of costs has been a major issue for those involved in
the industry. In Western Australia, pricing practice for grain handhng, storage, and transport V
continue to be of concern to many in the mdusuy The ¢xtent of price pooling and of cost
disaggregation has implications for least cost grain paths, for retumns to 1amters, and for overall
eficiency of the system, The grain handling system in Western Australia is in a dynamic phase, anc
farmers face considerable uncertainty regarding the implications of ongoing, ch:mge for their
decisions, and ultimately for their retarns,

The prime objective of the study was to estimate the ¢ffect on least cost grain paths of further
deregulation of the grain hmdhng system, and in particular of the dxsaggregauon of pnccs and sosts
in the charges levied on growers for handling, transport, and storage of grain, Specific aims were tc
improve farmers' knnwledge about;
~ the main issues relating to grain h.mdlmg, including least cost grain paths
- the likely impact on selected grain paths of c:hangcs to grain handling pricing,
- the overall efficiency of the West Australian grain handling system, including:
the implications {br investment in grain handling capacxtv, and
the impact of number of grain segregations on grain handling efficiency.

Modelling Grain Paths in the West Austraiian Grain Handling System

Results were derived using a mathematical programming model developed by the Ct;ntrc for
Modelling Martagement Systems (CMMb) to represent the Western Australian grain handling
system. Madel structure followed previous classical “transport” models, and was spcclf ed to
identify the arrangements for system-wide storage, handling, and transport of grain which
minimises either system-wide aggregate net charges, or svstem-wide aggrcgate net resource cosis
for carrying out these tasks, Assumptions embodied in the mode! included csumates of costs and

prices of the grain haridlmg systm resource requirements for the various grain handling tasks, and
aggregate availability of capacity for grain transfer, storage, and transport,

In consiructing this model, a conscious decision was taken to focus on the movement of gram from
country receival point to port terminal for shipment to export markets, although some grain is
consumed by the domestic market, and follows somewhat differént grain paths, In pnncnplc,
additional grain paths to service the domestic market could have been mc*orporatcd into the models,
but to do 50 would have made it even more complex, Given ihe relatively small size of the
domestic market relative to the export matket, the judgemcnt was made that the greater complexity
required to include the domestic market was not warranted in terms of éomcwhat more realistic
resulls, » ,

The estimated benefits of dcregulaﬂon and price dnsaggrcgahon are likely 1o be upper bounds on
achievable Jevels of benefit. In the early years of implementation, realised benefits will almost
certainly be snme small fraction of potential long run benefits. However, ¢ven in the jong run.
actual realised benefits may be less than those estimated in this study, because systems in the real
world often are unable to achieve theoretically specified outcomies for a variety of technical,
practical, institutional and political reasons, Moreover, because circumstances differ from year fo
year, and because it is infeasible fo charige all aspects of grain handling arrangements from year to
year, it is impossible to have absolutely the best arrangement in cach and every year,



No single set of assumptions about lhr; characieristics of the grain Iumdlmg systcm will accumely
define a benchmark casc of grain paths for future years under current pricing arrangements with
which to compare predicted least cost grain paths under fusther pncc disaggregation, ‘E‘oani icntly
a number of “core cases” were constructed, These cases differed with respect to the ammpnms
made about the following characteristics of the grain handling system:-

road haulage of gsain for shipment out of Kwinana received cither at:

- the existing facility at North Fremantle,

- the proposed facility at Forrestfield, or

- a hypothetical new facility at Kwinana,

total grain receivals of either 9,35 million tonnes or 12,16 nuiilion tonnes.

harvest period road haulage capacity of cither 0.9 miltion tonnes or unlimited.
available narrow gauge rail capacity either at curvent levels or !‘mgcr

temporary storage capacity at country receival points cither fixed o infinitely flexible ,

The impact of further dxbaggmgat\mx of ctmgca for grain handling was estimated by comparing
predicted grain paths under a pricing scenario retlecting existing pricing arrangements with those
predicted to evolve if prices were d:saggmgated i0 reflect true resource costs for grain handhng,

storage and transport, Curvent charging practices were characierised by price pooling for all grain

storage, by rail charges which cover all avoidable costs, and by charges for road haulage which
fully cover all ¢osts of road hnulage operators, Alternatively, under the resource costs pricing
scenario, it was assumed that pricing would be characterised by charges for grain storage based on

estimated actual storage costs, by rail charges which cover all avoidable costs, and by charges for

road haulage which reflect all resaurce costs to the community,

The difference between the results from the so called costs models in comparison wnth the direct
counterpart charges model for the same core case provides the best indication of the likely i impact
on least cost grain paths of a further move to deregulation and disaggregation of prices,




Least Cost Grain Paths Principal Findings

Table 1 below sets out the findings for the key core cases ccmceming potential system-wide cost
savings which might be realised by r:h:mgmg pricing practices for grain handling. Depending on
actual levels of availability of key grain handling resources, moving to-a system of cost and price
disaggregation for grain handlmg is estimaied 1o uitimately gencrate potential savings in annual et
resource costs of at lcast $12,9 million, and possibly up to $23 million.

Table 1:- _Aggregate 1evel of Net Grain H andling Resource Costs,

Core Case Mmm iCrop ‘Road  ° NG | Scenario 1:- ! Scenario 2:- | Difference

Case 'Codst Road 3Snzc Haulngc: + Rail % Grain Paths | Grain Paths }in Net Resource

No. Dekw i(m. t, )Capaaitv §C’,zup.!»@ fo Minimise { o Minimisc |~ Costs
: cncs“‘. g ((mt) | sity - Net Charges i Net Costs

o wm“ NF 9. 35; 0.9 100°%:$139.796,604 $126,405.786] $13390.818
M *+*971 FE 19350 0.9 100%!S138931, wmws 780, cmi $13,151,637
Iv wwafi Bt 9.351 0.9 100%%5139065!411$126J476”7‘ $12,920,784
VoWt Ff (9,350 Inf.  100%S143,305411!5119,680.340] $23,625,072 |
VI #4991 PF 12.161 Inf  100%!S196,685.604i$175,437,512 21,248,091 !
*NF ~ road rcccwah at North F rcm*mtlc, Py == road recetvals at Forrestlield,

Least cost grain paths for core case III are Hlustrated in Figure 1 below. For all core cases, a
change from the c.harges pricing scenario rcprc%nnﬂg current pricing practices to one based on
resource costs pricing alters least cost grain paths ag follows: ;

- much greater use is made of rail than road to move grain to port,

- morg grain is channelled through Kwinana, with a compensating Jower

proporticn of grain shipped from the other ports,

and for all cases mvolwng road deliverics to either North Fremantle or Forrestfield

- MOre grain is mm'ed to port during the harvest period,

Figure 1:  Least Cost Grain Paths - Charges versus Resource Cost Sccnanos,v
Core Case II1: Forrestfield Road Deliveries; “Small” Crop. ‘

WClewance
Roed

BClawarice,
- Ra¥

] | mparvent
| Rosd

{| @Havewt |
Rl




Arguably core case 1T is the single most representative model. For this case, all avnlhblc transpor
capacity, both standard gauge and narrow gauge rail as weil as road, are fully utilised under both
pricing scenarios during the harvest period, but under the charges pnmg scenmo, road haulage i is
used at the expense of rail haulage during the clearance period. This is mcﬂicicnt in terms of’
mmnmmmg aggregate net resource costs, and under the costs pricing scenario, much greater use is
made of the relatively less expensive standard gauge rail during the clearance period.

Under the charges pricing scenario, no part of the grain storage sysicm is fulty utitised exccpt for
the (“o-opcram'e Bulk Handling port storage capacity at Lspcrzmcca Storage capacity at transfer
bins is either left tolally empty (Avon and Forrestieid), or is barcly used (Merredin), Instead, grain
is held in the much more costly temporary storage facilities at cuunuy receival points, The
ineflicient use of slorage capacity under this pncmg scenanio is largely remedied under the resourcs
costs pricing scenario, with less grain being stored in temporary storage facilities in the country, and
the relatively cheaper permanent storage capacity at the transfer points and at country reccival
points being more fully utilised. However, the findings indicaic that there would be no value in
building extra storage capacity at any of the ports under either pricing scenario,

A striking feature of thc resulls is (he complete utilisation of road réceival eapaclty in all four port
zones under both pricing scenarios due to the dominance of direct road haulage from farm to the
regional ports during the harvest pericd, By contrast, rail receival facilitics are not fully wtilised in
any port, and only come close to full utilisation at Kwinana and Esperatice.

The broad pattem of least cost grain paths was virtually unafTected by changmg the site for road
receivals of grain 1o be shipped out of Kwinara, and was almost completely insensitive fo the
degree of mobility of temporary storage facilities at country receival points, Therefore the
following three core cases suffice to convey the essence of the findings concemiig sensitivity of
least cost grain paths to the key assumptions:

Core Case I = Small Crop & Limited Road Haulage Capagity

Core Case V = Small Crop & Uhnlimited Road Haulage Capacuy

Core Case VI = Large Crop & Unlimited Road Haulage Capacity

The impact of these assumptions o the fotal amount of grain hauled by rail for the twio pricing
scenarios is depicted in Figure 2 below,

Figure 2: lmpact of Key Assumptions on the Total Amount of Gram lhuled
by Rail for Charges and Resource Cost Scenarios, |

Tonnes (*000s)




Under the cusvent charges pricing scenario where decision makcrs do not perceive any ddfcrcncc in
the cost of different types of storage because of price pooling, a minimal amount of grain i moved
by rail, and very little substitution of cxpensive temporary storage by less costly permanent storage
takes place even when road haulage capacity is freely available, Morcover, note that if current
pricing practices for grain handling are myintained, then the amount of grain moved by rad is likely

to reduce by about 25% il there is unlimited availability of road haulage capacity,

Where grain handling pncmg is based on resource costs, more grain is moved during the harvcsi
period relative to cumrent pncmg arrangements, and storagc at hoth Avon and at Merredin are fully
utilised because use of expensive iemporary storage capamly at country reccival points is
minimised,

Note that the pmpom'on of grain moved by rail is relatively insensitive to the availability of road
haulage capacity. As & resut, the dnl’tgrcncc between the two pricing scenarios is much larger for
the “unlimited road capacity” :ase than it is for the “limited voad capacity” case. In relative terms,
this difference between the two pricing scenarios is approximately maintained for the large erop
case with “unlimited road capacity”.

Least cost grain paths involving road transport increase both absolussly and relatively when crop
size is larger, although the absolute amount moved by rail increases under the costs pncmg
scenario,

Also of interest is the impact of the same set of assumptions on the total arount of grain moved
during the harvest period under the two pricing scenarios. This is depicied in Figure 3 below,

Figure 3: Impact of Key Assumptions on the Total Amount of Grain Moved
During the Harvest Period for Charges and Resouree Cost Scenarios,
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Clearly, if prices wem lmsed on resource cosis rather than structured as at present, then more: gmn
would be transported from country receival points during the harvest period, This is a robust result
which holds for all plausible cases, Furthermore, unlimited road haulage papac;ty obvmualy ;
permits more grain to be hauled to port duriny, the harvest pmod under both pricing scenarios, and
consequently both port terminal and Forrestficld storage capacity are more or less tully uiilised.

This result is independent not only of the aasumed pricing scenario, bt also of crop size, The
tmdmg that the aggregate level of least cost grain paths during the harvest period is independent of
crop size no doubt reflects asaumpuons made about available levels of grain receival capacity at
port terminals, ‘

The potential benefit of extra road haulage capacity detives from the ability fo move more grain -
away from country receival points where storage tends fo be relatively costly, This benefit w:ll oniy
be realised if grain handling pricing veflects resource costs.

Another consideration, d«»ptsteti in Figure 4 below, is the impact of selected assumplxons on the
level of shipments of grain from each port, ;
Figure 4:  Impact of Key Assumptions on the Shipments of Grain from Each
Port for Charges and Resource Cost Scenarios.
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For all cases. more grain is slupged out of Kwinana under a resource costs pricing scenario than.
would be the case were current pricing praclices mamwmcd. Again, the difference betweeis the
two pricing scenarios is greater when road haulage cnpauty is unlimited than when it is constrmned.
to current levels.

For the “monster” crop case, there is little change vis-a-vis alternative cases in the propmﬁm of the
total harvest shippzd out of each port when current charges prlcmg is simulated, but Kwinana
becomes relatively less important as the outlet for export grain under the costs pricing scenario
because the capacity to move grain through Kwinana during the harvest period is fully utilised. If
such large crops hecame common, it might well be profitable to invest in addnhonai gram ‘handlmg
facilities at meana, ,




Least cost grain paths mvolwng road transport increase bmh absolmcly and relanvcly whcn crop
size is larger; a!lhough the absolute amount moved by rail increases under the costs pricing
scenario. The proportion of the crop moved during the haryest period drops dramatically under
both pricing scenarios because of constrainis limiting the absolute amount which can be moved
from country reccival poinis during the harvest period. As would be expected for such a large ctop,
both standard gauge rail and narrow pange rail are fully utilised during both the harvest and
clearance period under the resource costs pricing scenario, but neither are fully utitised all yem
under the changes pricing seenanio,

Investment Options for Grain Handling Infrastructure,

Given the decision to discontinue road deliverics to North Fremantle, an altemative to the proposed
new facility at Forrestfield would be to build additional storage capacity plus road receival facilities
as an integral part of the Kwinana grain handling complex. This choice of site involves a number of
complex issucs, many of which can not be analysed with a model of the type conatructed for this
study. Obvious advantages of the Kwinana option are the avoidance, or at least minimisation of
double handling of grain, and the climination of the need for rail transport from Forrestfield to
Kwinana. Estimates of potential aggrepate annual net resource cost savings from locating facilities
for road receivals from the Fremantle port zone at Kwinana rather than at Forrestfield exceed $1
miltion per annum. It was not possible to attempt to quantify the magnitude of possible
disadvantages to set against the esfimated value of the advantages identified above,

Depending on whether road haulage capacity is limited or unlimited, additional narvow gauge rail
capacity hag an annual value of between $7.42 and $11 per tonne in the harvest period and
between $2,84 and $6 per tonne in the clearance period. When limited to current levels, extra road
haulage capacify during the harvest period is valied at $7,77 per tonne per annum, These findings
suggest that it may be profitable to expand narrow gauge rail haulage capacity even if road haulage
capacity expands beyond current levels,

Al s.me country receival points, permanent storage is not fully wiilised, and therefore valucless, but
at other sifes it is scarce and valuable and typically “worth” about 87,20 per annum for an extra
tonne of capacum On average, the annuai value of extra permanent storage capacity at npunlry
receival points is aboit $4 per tonne, For a small crop of 9.35 million tonnes, the only other sites
where extra storage capamty has some value are Meérredin (about $2/tonne) and Forrestfield (Jess
than $2/tonne) provided pncmg is based on resource costs, Not surprisingly, for core case VI
involving a “large” crop, scarcity of storage capacity is w:dcsprcad throughout the system, and the
value of extra capacity at most port terminals and transfer sites is zbout 56 to $8 per tonne per
annum.

The cutrent capacity for road receival facilitics at Geraldton, Albany, and Esperance are lishiting
even for cunrént crop sizes and levels of road hanlage capacity, For Geraldton and Albany, the
annual value of extra capacity is at least $4 per tonne, If crop sizes increase significantly without
any increase in these receival capacuics, then the value of an additional tonne of capacity would be
appreciably greater, Given that it is likely to be luss expensive to provide an exira tonng of grain
receival capamty relative to ¢xtra storage or iransport capacity, the retumns (o investment in
increasing grain receival capacity at all ports warrants ﬁmhc.r examination,



The possibility of closing grain handling facilities at the regional poris was mwsng«ted ay \mt of
the analysis, Relative to the key core cases, all such port ¢losure models tesulted in S)mllhcanﬂy
greater system-wide aggregate nel resource costs due to longer trankport hauls for grain produced
in areas adjoining the closed port, and were judged to be unecoromic, The increase in agaregate
net resource costs for closure of Esperance was much smaller than that for the other options by a
considerable margin, but even so exceeded likely savings in avoidable fixed costs trqm port closure
by a sizeable margin, :

Grain Segregations

Historically, the infrastrusture in the grain handling aystcm has bccu developed to accommodate a
marketing straiegy based on bulk sales of a limited range of gcmma pmducts. This traditional
approach has been overuken by moves to capture the price premiums paid in some markets for
desired grain quality atirjbutes by “niche marketing”, which has necessitated greater numbers of
grain segregations to keep different types, classifications and grades of grain separaté in all stages of
the grain handling system,

While extra segregations provide the potential for extra revenue, they also involve extra costs, The
very skewed distribution of tonnages by sygrcgahon guarantecs that the potential o mcreasc
aggregate revenue from a crop of fixed size hy increasing the number of segregations is subject to
diminishing returns, and will in fact asymptote to some maximum fevel, Similarly, there are grounds
for expeeting costs of grain handling to increase at an increasing rai¢ as the number of grain
segregations is increased. The optimal number of grain segregations is defined by the point where
the addition to aggrepate grain crop revenue is just sutficient to offset the exira on<farm costs of
producing the new grain type or grade, plus the extra off-farm costs incurred from providing an
extra segregation in the grain handling system,

The number of segregations can affect the fotal costs of grain handling directly via the 1mpac( on
performarce indicators such as potential rates of utilisation of storage and transpott capacity, a8
well as inloading and outloading capacity at both country receival points and at port terminals, All

three operations of transport, storage, and transferral are subject to economies of size and
throughput, ko effective capacity or realised throughput rate will be determined by the extent of
utilisation of patential capacity or throughpul rate. In gengral, the greater the number of
segregations, the lower the rate of utilisation in one or more of the three basic grain handling
operations, This constitutes the “first round” impact of extra grain segregations,

Depending on the existence of excess capacity, such potential “first round” effects may or may not
translate into changes in system-wide grain handling cosis, The actual | impact on system-wide costs
will depend on decisions made about the trade-off beiween investing in extra grain handling
capacity to maintain prior performance levels, versus living with the costs of a shortage of grain
handling capacity, In addition to the ditect and indirect individual impact of number of grain
segregations on costs of each of the three primary grain handlmg functions, the pousibility also
exists that extra grain segregations might create logistical difficulties in the gram hamdhnz mfem
and o give rise to further incremental costs,

In conclusion, it is clear that the number of segregations can affect syastcm-mde gram !\andlmg

costs in a variety of different ways which in roio could be mtpmiant, and particu lady sofor :
segregations involving small volumes, Determination of the optima number of grain scgregations
for the West Australian grain industry was not an aim of this study, :md could not be dcicrmmd
given the available data sources, :
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