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fiSeldom, if ever, should a person model the spegifiation of interest but, instead, should model
the family of systems to which the specific one betongé For r ¢ st er, 2013

ABSTRACT. While many of the system dynamics projects and models reported concmeimtiatives

to tackle specific challemg, a large proportion also cluster into classes of common tdpicthermore

many realworld situations are similar enough that it should be possible to deplogahemodel
repeatedly, greatly accelerating deployment of mdadesled solutions and acdepce of the method. One
such case concerns the challenge facing 136 Local Authorities in England and Wales, for whom new
legislation imposg additional responsibilities to finance the caoé frail elderly people who cannot
themselves afford that caréhose responsibilitiealso includeminimising cost to local taxpayers and
ensuring a viable market for the provision of Residential Homes and Nursing Hdh#asthoritiesmust
develop plans during 2015, so modellingsed assistance on a casgcasebasis is quite infeasible.
However, since the main elements of the G4wene system are identical to all such Authorities, it is
possible to develop a single planning solution that can be rapidly rolled out across the entireSiactor.
nearidentical chalenges for very similar organisations arise in all domains, it should be possible to adopt

similarly repeatable solutionis very many cases.
Introduction

Since system dynamics addresses fundamemehanismghat complicate policynaking in a wide variety
of sectors, it is no surprige find great diversityin the professional work that is reporte@ndwork that
goes unreported willkely featurestill-greater diversity. Neverthelesaanydomainsfeaturevery similar
organisations, undertaking very similar activities and facing widered challengegor which well-

establishedmodetbased solutionshave been developedn the strongest such cases, experienced



professionals have built substantial preesi around such common modalieng withthe expertise needed
to deploy them. Examplesf such domainand illustrative referenceéacludewater and power resources
(Ford, 2009, renewable resourcgMoxnes 2004, infectious diseases (Thompson and Tebp2687;
pharmaceuticals marketir{®aich, Peck and Valgr2009),andproject managemeiiLyneis, Cooper and
Els, 2001)

However, although common model structures for dealing wethmon classes of challengey exist,
professionalsystem dynamicaork do e s n ot s i mpanygiven pnbdeftoro cne pagedto the

next, but adapts and extentso as to captuithie specifics of each situatiohhe standard structure dealing

with the spread of infectious diseasts example, led to the modeased paty for the eradication of
poliomyelitis (Thompson and Tebbens, 202808 , but only after substantial adjustments to deal with
different types of imperfect immunity, and a latent period for the disease, as well as segmentation of
populations by aggrowp . Many of Homer and coll eaguesd healt|
represent substantial developments on standard core structures. The wealth of models in project
management, too, have evolved aroaedrestructure dealing with work and-rmeork, so asto capture the

reality of a wide variety of project management contexts, often to a considerable extent and in considerable
detail (Lyneis and Ford, 2007).

This adaptanddeploy approach has had much impact in domains where it has been deplogedhailt

is still reliant on considerable consultiey effort to carry out that adaptation. That success, though, begs

the question as to whether there may be a whole class of pridslees that are still more similar between

related contexts,totheexe nt t hat compl ete models might indeed
nothing more than the relevatdtabeing modified. Such standard solutions are common in a whole range

of other fields Examples includ¢he documented procedunganuals in retail franchise systems, single

purpose informatiorsystems,corporate balanced scecards, andentire enterprise resourpdanning

(ERP) systems. What such solutions commonly lack, however, is adequate handlirdhanisras that

cause dynamic complexity accumulations, interdependence, feedback and threshold éffprtsisely

the mechanisms that system dynamics is designed to handle.

The system dynamics literature is replete with examples of studies and mamsksaiternative policies
for tackling diverse challenges in many domains of human actiiyy such paperdeal with situations
that are typical of large numbers of néad e nt i ¢ a | organi sations and/ or i s
papers in Sysim Dynamics ReviewWSDR) identifies a number of case whepetentially repeatable

solutions have been developed.

Rich (2008) reports on a model aimed at improving policies for controlling the spread-ahtbobuth

disease in South Africa. Control ofishdiseasés an issue in mangegions so modemmight usefully have



beenembedded in the poliesnaking ofall organisations concerned with this topic throughout the world.
Indeed, since this specific disease is illustrative of a whole class of protlenight further be hoped that
equivalent models are deployed in politaking for all such issueBudley (2008) is one of a lorggream

of papersshowing how system dynamics models can improve substantially the management of fisheries.
Given the large cudiative body of work on this topic, it might be expected that all organisations faced
with this task would now be using standardised systgnamicsbased management systems for this
purposeBianchi and Montemaggiore (2008) report on the building of eesydynamicsbased balanced
scorecard for the planning and controbgiublicwater utility company. Such a solution should be of value
to themanysuch companies that exist throughout the wdhtter and Moizer (2011) show how a system
dynamics model an improve the frordine delivery of police emergenagsponse services in a single
police forcei another issue shared by numerous similar organisatforspecial issue of SDR on
transportatioroffersarticles on solutions to several widespread chadlsrtigat arise in this domaiim. the

two most operationalljocused casesallahFini, Rahmandad, Triantis and de la Garza (2010) describe
how system dynamics cabe used tooptimise highway maintenance operations, and Bivona and
Montemaggiore (2010) shohow public transport providers can improve on myopic fleet maintenance

policies.Both topics will be of concern to thousands of similar organisations.

In spite of the ubiquity of these challenges and the apparent success of system dynamics in ifiese spec
cases, little attentioappears to have begaid to the opportunity toodify theseor relatedsolutions and

embark on efforts to achieve their universal adoption by al at least many of the comparable
organisations who might benefit from these. This is a serious matter for the system dynamics field as a
whole, which has long faced the problem of very low awareness and appreciation amormakdcyin

the many sectors where it can be a valuable tbappears there & problem of addfon, or fdi f f usi
for which the field itself has powerful modéMilling, 1996; Maier, 1998; Repenning, 200&underlich,

GrofRler, Zimmerman, Vennix, 2014)

It may be that SD practitioners have been disinclined to seek such repeatable solutions, pitiect

their future stream of consulting income, Tdor to o
not the systemod (which, curiously, is sabovetwhat i n
modelclassesf situation, notndividual cases). An alternative philosophy might indeed attempt to model

fla systemo, at an appropriate | evel of detail, pr:

This paper discusses a case in which a complex challenge is shared by a large number of organisations,
whose circumstances vary considerably, whb, nevertheless, are trying to deal wttieir own copy of
the same fundamental system. Not only is it easfblein this casdo provide tailored model solutionhs

all these organisations, but it is not necessary to deusthermore, although the issue substantiabne



off challenge, those organisations also require the facility to manage the situation continually in the

medium to longterm future.
Elderly-Care in England and Wales

Although the pace at which frailty increases with age varies considerably betweedualdivbetween
segments of populations and between whole countries, aging populations are putting increasing strain on
social and healtlsare provision in all developed economi&ébe same straingre starting tappear in
emerging economies with-get qute young populations.

From the point at which frailty requires support from othgesjousmechanisms exidb provide that

support ranging fromfamily members through homédasedcare or livein support from professional
carers, to residential carehd@ pathway any individual folloswhrough these states varjdsit in the UK,

the principal cargnodes of concern to social services divides into three main ityipesebased care, in

which an individual is looked after in their own hobyecarers who visdaily for short periodsResidential

Homes, where reasonably able individuals can be attended to more immediately, and Nursing Homes for
those with medical needBhis study concerns Residential Homes and Nursing Homes, collectively referred

to as Carédomes.

Although some Local Authorities (LA$laveoperated Care Homes and eldaréyre services directly, this
is increasingly rare, as policy has swung towards bulyirgapacity from third partied\ll such providers

and the Homes they operatwrist be rgistered with theCare Quality Commissiomhose providers may

be small ownepperators of single Homes, or large enterprises openaitamyCare Homes throughout a

region or the whole country. Both fprofit and norprofit organisations operaseich Homes

Historically, individualsmostly paid for their careneedsfrom pensions and other income, or t@alising

any assets they owd butLAs were obliged to pay for care from the point whictividuals no longer
hadsufficient income or assets cover their own costd he level of assets at which the LA would pick up

the cost was very low, at just £23,00is situationcausedpublic and mediautrage firstly because
peoplehadto sell theirownhomesto pay for care, anskecondiybecausehrifty individualswho had saved

during their working liveswere penalised compadewith individuals whohad not. The Government

therefore set up Commissionon Funding of Care and Supponsthose 2011 report recommendagithat

i ndividual sdé | ifeti me c dmmeviousiyunlimitefshosld te cappefhjthat t hei r

no-one slould be obliged to dispose of assets belowugh highewalue, and [c] that nrone should be



http://www.cqc.org.uk/
http://webarchive.nationalarchives.gov.uk/20130221130239/http:/www.dilnotcommission.dh.gov.uk/our-report/

forced to sell their home to pay for care. LAs would thus be obliged to pick up the costs of more frail elderly

people, earlier than would previously have beenctise

The proposals to implement the Commi ssCaenAdts ( modi
2014 whichalsorequiredLAs to assist local residents requiring carathe individualghemselves would

pay for (that is, prior to those costsrggpaid for by thd.A), andtomaintaina A v i a b Ithatwould r k e t 0
ensure adequafeovision of care in their area&ll theserequirements have considerable implications for

LAs, both practical and financial.

System dynamics has been widely used in the public policy domain, but most such work has focused
(usefully!) on exante evaluation of the likely impact that optional policy changes could have on some issue

of concern. Thecase discussed here is somewhat different, in that it concerns a majon@rsift in

legislation that has already been enadtedithout the benefit of prior modelling and that will have
potentially serious consequences for many public author@igsh influential events are difficult to plan

for ahead of time and the consequences are hard manage once they occur, simply because there is little
previous experience to exploit. A somewhat similar case concerned the introduction of the Temporary
Assistance for Needy Families (TANF) programme in the UZAdonel and RohrbaugB007 Zagone)
RohrbaughRichardson and Andersen DE004). There, too, legislative change by central government
imposed obligations on local government, with little understandfritpe impact that those obligations

would have, or of what policies might be best suited to coping with those impacts.
Possible effects of the Care Act

At the present time, exactly how the Care Act will be implemented remains unclear, paytasitancerns

the level of financial assistance that may be provided by central government to LAs through the Department
of Health, anchow strenuously some ¢f h e  pravisidns will be enforced on LA$or example, just

how far wild|l L As indviduals ih orgamjsing theor owhn &are? iHewewer, certain

consequences are already clear, regardless of these details.

First, the requirement teelppeople seeking accommodation, even if they pay for it themselveskelil

bring greater transparenty the prices being paid for Care Hoplaces. (The public discussion of the
proposals has already brought attention to the issla)ing longfundedthe care of many impoverished
individuals, LAsalreadypurchase whole blocks of rooms in individual Hemendset uplarger block
contracts with companies or npnofit organisations operating many Homéd#eir buying power is
therefore considerable, attds has enabled them to drive prices down to low levelthe benefit of local
tax-payers whose taxgmy for these serviceBrice, here, is the faate paid per residemteeki t he AL A

feer at ed for short. Ho me o0 p er aratesrbscausedHe blockstofepladehr i s p


http://www.legislation.gov.uk/ukpga/2014/23/contents/enacted
http://www.legislation.gov.uk/ukpga/2014/23/contents/enacted

taken provide a base level of guaranteed income, rather waththat airlines fill most of their seats with

early-booking passengers at low fares.

A small fraction of Care Home places, needed by people with more than minor medical needs, are paid for
by the National Health Service (NHS), whoseffetes tend to flect LA feerates, but with a premium to

pay for the medical care required.

People paying for their own care, known as-fatiders(SFs) have had no such negotiating power, so have

hadt o fAt a k e fortthe prices theyare asked to pathel SF -rfagee 6, f or short . .
gap has opened up between LA-fates and SF feetes, which is effectively a crossibsidy from self

funded to LAfunded residents. This cresabsidy is most substantial in more wealthy regiémgoorer

regiors, where seHfunded residents cannot pay high fees, they end up being paid for by the LA in any case
leading to a situation whetmththe SF fegate premium is limitedndHomes receive a large fraction of

low-paying LA-funded residents

Thefirst risk for LAs (indeed, not so much a risk but a certairgyhaton the date the Care Act commences,

they will immediately become responsible for the care costs of many current SFs whose asset values like
between the current low level and the new, highez lev. The second risk is that
care accountsodo (PCAs) to track the cumulative amol
reach the lifgime contribution limit they can demand that their LA picks up the cost. Theteftdns

risk is less certain, since it is not known how many possjbblifying individuals will in fact set up PCAs.

However, those who deowill progressively reach that cap over future years, imposing on LAs a second

and an increasingly large waveamstly obligationgo pay for their careThirdly, asLAs implement their

new responsibilities, the cressibsidiedbetween LA feaates and SF feeteswill become welknown

Care Home esidents, their families, financial advisors and pressure grouptheiéiforedemand lower

fee rates, closer to the levels paid by the LA. Thishaskaaeck i mpl i cati ons for t he L.

T to ensure adequate provisibmttwo levels.

1. Average revenu& Care Homes from fees paid by or for their residehtaild be high enough to
ensure thatew Homes close. Home operators typically strive to keep operating, even when fees
barely cover direct operating costs, motivated botbdmgcern for tkir residents, and by hope that
things will get better. However, if fee income falls below cash operating costs for any length of
time, either the operator or their bank or other lender will be forced to close the Home.

2. Secondlysinceit takes at least gears to plan and build additional rooms at existing Hoared

3 or more years to plan and build new Homesl|ikiedy profitability thatoperatorsnight hope for



from making the required investmemiust provide enough return on the capital cost of dsdrtg

justify the risk

There is thus a pair of thresholds for averagerdées and Home profitabilitya Af |l oor 6 bel ow
Homes are |ikely to close, and a Acei Hmegdifferabove
widely in size and thusn efficiency and profitabilityso bothaffectsmall and large Homatifferently. At

any given average feate and occupancy level, small Homes are more vulnerable to closure than are large
Homes, and new large Homes are more likely to be built thameavesmall Homes. Smaller homes may,

though, be viable jffor examplethey target selfunded residents who pay higher fees, or are Ipaitee-
ratessomewhatbovethe lowestates the LA could command for places in larger Homes.

The substantial riskf the Care Acfor overall provision of elderly care is, first, that it will substantially
increase the cost to LAs for that provision, and secondly, thélt raise transparency on fee ratesusing
seltfunders to demand lower pricesieragdfeeratesandH o m epsofiiability to fall, andboth the closure

of many Homes anthe haltingof additional capacity needed. LAs can therefore no longer ignore the self
funded segment of the market, as they have largely done in the past, bdewalsp the intelligence and

the means tmmanage the market as a whole.
Uncertainties and Local Authority responses

There are considerable uncertainties in this situation. First, it is not known how transparent pricing levels
will actuallybecome, or by bw muchthis transparency could redug€ feeratesthat Homes can charge

The resulting fall irSF feerates couldalsolead to arincreasean demand if prices fall, then frail elderly
peoplewho currently strugglenin their own homes could find Residtial Home placeaffordable. LAs

could then face both reduced availability of places for the people they panddess willingness by

providers to accet A dotver feerates.

There are also uncertainties on the suide of the market. Low pricésrce Home operators to cut costs,

by cutting staff numberandlimiting pay rates. If low fegates force both low pasatesandwork over

load due to undestaffing (already a widespread problem), operators may be unable to find enough staff to
operate lteir Homes and be reluctant to build more. The uncertainties caused by the Care Act could also

cause operators to hold back on expansion plans until it becomes clearer how the market will develop.

Home operators, especially the larger groups, are aleskapting. LA feeatesin some regionare so low
that operators are refusing to accept the pethleLAs need to place. More worrying still is that some
operatorsannot justify building new Homdser thelow revenues reflectingA fee-rates, so are biding
higherspecification Homes only to serve sklhders. This risks creating a twiier market, in which the

more valuable seffunded segment is skimmed off to provide good profits to some operators, leaving low



specification Homes to struggle with entreasing fraction of loviee LA-funded residents. This, in turn,
poses seriouguality risks. With operating costs largely dominated by staff labouy tana lesser extent,
food, a Care Home struggling with low festes has few options but to cut bawk staffing and food
guality. While the CQC undertakes qualitigecks and can close Homes where -cariaity standards are
inadequate, care standards can nevertheless be low efwwuble experience of residents to be fairly

miserable long before thatipbis reached.

Finally, there are substantial intecality issues. Home operatabeadybuild new capacity preferentially

in more affluent regions, risking undprovision elsewhereConversely,some large groups continue to
operate lowprofit or lossmaking Homes ipoorerregions, effectively subsidising those Homes from more
profitable units in richer region$here are also significant creBews of residents between LA areas. Most
commonly, newlyfrail elderly in urban boroughs frequently sexlte in suburbaareasor rural counties
There are already substantial differences between neighbouring pairs of LAs in bothr&Edead LA
feerates, and changes to those differentials will likely disrupt those-boyder movements, especially if
pricing transparency causes different changes to occur in each area.

LAs have various options to respond to these uncertaifiiss, they could raise the feates they pay, in

order both to reduce the apparent cragssidy paid by sefunders andilso to protect the financial

viability of existingHomes and ensure that new Homes will be built. Unfortunately, this is very costly. One

LA, for example, already spends some Athf@ar on places in Homes, and the differential between SF
feerates and LAeerates is currently so wide that even meetingréges in the middle (so SF rates fall

and LA rates rise by the same proportion) would raise cost8g/fear.T he quest iBphow t hen,
much do LA feeates have to rise to reduce the downwardsptee on SF femtes enough, so that the

new weighted average feate is sufficient to keep existing Homes open and ensure new Homes &@built

A further range of options open to L&s/olve changindheir policy towards the kinds of elderly care they
encourage and fund. The key item in this set concerns the encouragement-bbsethease, which many
elderly people in any case prefer, to defer the time at which they have to move into Residerg®l Hom
More sophisticated versions of this policy involve encouraging developers to build significant quantities of

housing which people can buy or rent, but which are clustered arourgrogigon service centres.

Different LAs are currently (March, 2015 very different starting positiong/hen trying to answethe
guestionabove Just a fevalready payenough that, with the higher SF festes, no Homes are danger

of closing and plenty of new Homes are being developéll, a partialequalisation bfee-ratesis likely
even in these casemdraise LAcosts. In the worst casdsh fee-rates are well below the levels needed

to ensure Homes stay open, and certainly too low to justify the investment in additional capacity. What is



worse, those regioraso feature lower proportions of sélinders, and those sdlinders that exist cannot

pay the high SF femtes of richer regions, so Homes are more dependent on krAtéesse
How supply and demand forCare Homesadjust

LAs have been so concerned abthe practical and financial challenges the CarecaAatd causehat a
groupof 12 County Councils (out of a total of some 150 affected la&&pdconsultantd.aingBuisson

(LB) to research, collatand analyse extensive data from diverse sources on Care Home demand, Homes
and places, fees, revenue, operating costs and invesirhenstudy was felt to be critical, not only for the

LAs to undertake their own planning, but also to facilitate disonsswith central Government, who are
imposing these new obligations on LAs with little understandintp@implicationswhile resisting calls

from LAs to pay for the additional costRecognising that the intgrlay between these elements is
dynamically omplex, LB requested development of a model that could replicate recent behaviour of the
mar ket in each LAG6s area since 2005, and project
policy options out to 2025. The long tirseales are requiresgtbause of the very long lediches involved,

and because LAs set up agreements with providers for many years.

The scale of this task is substantial, since it requires capturing or estimating data since 208 g

areaon

9 capacity, and changestwat capacity, for every registered Care Home, divided into eight distinct
categories: Residenti@Nursing Homes, small-large Homes, and those operateddafit and
not-for-profit

1 numbers of frail elderly people and their care needs

1 average LA fegates and Skee rates

1 typical fixed and variable operating cofis each of the eight categories of Home

9 build-costs for adding rooms to existing Homes and building new Homes

Producing modified models tailored for every LA was clearly impractical, evehédirst 12 LAs in the
consortium, let alone for all 15@nd is in any case unnecessdiye essential elements of supply and
demand are the same in every case, as are the relevant mechanisms by which supply and demand adjust.
The only elements that gabetween cases are the values of each element, the behaviours of key players
(notably the elderly people or their representatives and the Home operators) and the policies of each LA.
Diverse models for each LA would also have led to acgptbmal solutiom, obstructing useful comparisons

and learning, as well as being unaffordable, unusable by professional LA staff, and impossible to maintain.

Certain elements of the model are rel at oucerey nAl i ne

T for example, the numbers of people with assets between the old, lower level and the new, higher level


http://www.laingbuisson.co.uk/Home.aspx

who will switch from selffunding to LAwhenthe Care Act comes into force. However, other elements are

less straighforward, notably the capacity adjustrhémat could occur with closure and opening of Homes.

The essential structure of thequiredmodel featurea wellknown system dynamics structureapacity
adjustment with delay, responding to steadily rising demand (figure 1). The balancing feedtdsk i
structure would, in the absence of delays, ensure that capacity constantly changes to match demand, but the
delays in planning and construction cause capacity to lag behind demand for soméSpemnnan, 2000,
chapter 20)During that time, the tentive to build intensifies, causing more new capacity to be initiated.

In efficient commercial markets, prices for the relevant commodity increase, causing profitability to
escalate sharplyespecially when there are substantial fixed costs for operedipgcity This promises

good returns on investment (ROI) for any supplier who takes the risk tormyilccapacity Since his
incentive applies tall suppliers, manynayinvest, sadhatwhennew capacity eventually opens, it can raise

total capacity abee demangdespecially if capacity comes in large unithis reduceautilisation, hitting
profitability (again, especially when fixed costs are substaraiad)killing the incentive tanvest further

So no new capacity is added until the next time thattages emergeand the cycle starts agaitf
profitability is especially poor during periods of excess capacity, it may cause business failure and/or the

closure of lossnaking capacity.

Figure 1: Capacity adjustment and delay in Care Home provision
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These relationships apply directly to the market for Care Hpamethavecaused exactly the cycling of
capacity additions and closures that might be expdtitpdre 2). There is steadily rising demand, many
suppliers, new capacity comes in large unitgpically 50-100 rooms for a new Home. Fixed operating
costs are high, so profitability is very sensitive to pricing and utilisation (occupancy), and if smaller or less

efficient Homes become unprofitable, they close.



Figure 2: Historic additions to, antbsses of Care Home places,
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There are, however, important features specific to this industry. First, feflusddd residents, a Care

Home place is often a fAdi st r somewheseand cahnatsherbeasiyo t h ey
leave a Home if they feel the price is too hiBlelatives may also be reluctant to push for lower prices, for

fear that their elderly relative may not get the attention they would &&tondly, unlike many commercial
commodities,price-levels are not at all transparent, SB feeratesmay remain higheven if there is

widespread ovecapacity. This means that there may be a strong case for building new Homes at the same

time as manyexistingHomes are closing, as figureckarlys h o ws . This is reinforce
segmentatiofi thereis averywide divergence between theesthat more or less wealthy consumers are

willing and able to pay andhatpoorer residents or the LAs can afford. This is mirrored in differentiated

provision of Homes, and rooms within Homes, and in service levels.

The great purchasing power of LAs, plus their responsible wish to keep down local taxes, drives them to
keep feerates low for the largscale, longerm contracts they offer to Home operatd®nly when they

find difficulty placing residents in Care Homes,
profitability. Even then, the overall impact on average LArfes may be small. Although an LA may

only be able to finc place fora newresidentf they pay 20%or moreabove their usuatontractual fee

rates the large stock of previoushgreed contracts will continue to dominate their average fee levels.

As in other industries,apacitywill only be addedn response to shortagégrofitability rises sufficiently
to motivate new invesient, given the cost of buildingnh commercial marketghat profitability may be

raised by high utilisatioand by quickly-rising pricesln this case, the inability of residents to resptmd



price changegogether with LAs need for loagrm contracts should act to slow down such changes in
price. Nevertheless, pricds adjust somewhatausingH o m epsofitability to rise or fall substantiallyif

not as dramatically as can be seen in other indast
Modelling demand and supply adjustments

The essentiabutline of the systerfrom figure 1 is translateidito the core model structusiown in figure

3. Thewholestructure is replicated for Residential and Nursing Homes and all of the structep #vec
demand elements at lower left is further segmented between small and large Homes and between by for
profit and norprofit providers.

1. Demandis calculatecht lower leftfrom the numbers of elderly peopleeach ageohort and the
fractionofeaclt ohort requiring each t ynpyenotbdfulfidedif e. Thi
there are insufficient places.

2. This latent demand for Nursing or Residential places is then compared with the total number of
placesof each typeavailable (summed acrossdarand small Homes with all providers) to estimate
the potential and actual occuparidje percentage of places occupied. Actual occupancy is limited
by practical considerations to 90%, but potential occupancy may exceed this value if latent demand
exceed 90% of available places.

3. The revenue received by Homes in any category is then worked out from the average number of
occupied places per Home (rooms multiplied by occupariog)proportion of those places paid
for by selffunders, the LA and NHSnd he feeratepaid by each group plus any topup fees
paid by LAfunded residents for better facilities.

4. Normal operating costs are calculated for each size and type of Home, and deducted from revenue
to calculate cash operating profits.

5. A separatdevel of profitability [not shownseparatelly determing Home closuresThe Homes
most likely to close are thoseostdependent on low LA femtes, and those Homes will try to cut
their costs to survive. There isoaverlimit to these costhowever, known aheiri st r e sss ed c o0 s
Closure will be unavoidablé ievenue, dominated by low LA feates, is less than these stressed
costspecause the Hometisen running a cash Igashich cannot continue for any lengthy period

6. The current profitability is used to work out ghetentialprofit to be made by opening a new Home
or to add rooms to existing Homes, and hatential profitis compared with the required capital
costs to work out the likely ROI

7. If more places are nded, and the potential ROl is adequate, titemHomes anédditionalrooms

are built, and become available after the relevant planning and construction delay.



Figure 3: Structure of the core model
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Figure 4 shows the section of the model dealing withrate at which new Homes and additional rooms
are added, and existing Homes are closed. frudel depicts changes between 2005 and 2fi25a
particular category of Homes for a certain Coutyg can be inspected for each of the eight separate
categores of Homelt is in fact a submodel, fed with information on latent demand from an ovédfaltket
model, and returning to thitarket model the updated data on Homes and rooms available. Firmdeb
also includes segments (to the right of figure Sdlzulate profitability and ROI and (below figure 5) to

work out the fraction of Homes most exposed to low LArfes and thus likely to close.



Figure 4: Calculating the addition and closure of Homes and rooms in any category
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TheMarketmodelhandleghe Countyspecific data that drives tldemand orach categorgf Homesand
the aggregated consequences for the seggiyand balancdt calls back from the suimodelsunder its
controlinformation onthe profitability of each Homeategory, anatost of LA fee-rates for LA-funded
residentsn order to assedhe overall cost impact for the relevant LA.

Themodelwasused repeatedly with representatives of two extreme tasgsosperous County and one
of the least prosperotisto ensure the model reflected changest had occurretb the availability of
places, the financial performance of Hantanonymised inform&on on whichwas suppliedby Home
operatorsind the likely prospects for these factors over the n@xy@ars. Much is already known about
this period, such as capacity in development and likely changeste andiverage feeates, which are

either ontracted by the LA or subject to limited changes for currenfigetfed residents.

Although theMarket model is reasonably intuitive to use, the data required comes from-speead
sources with which the consultants and LA analysts are fanihiégMarket model is somewhat extensive,

and includes many variables that are neither parameter inputs nor results of interest. These models also
need to be driven by LApecific data, and deliver L-8pecific results, so the Market model is therefore run

by a @ntrol model which handles only this essentialsebof data.



Since copying this data manually would be tedious and prone to error, a summary data spreadsheet for each
LA was equipped with an add that sends input data the Control model, that thedrives theMarket

model and sumodels, and pulls out the required res(figure 5) The spreadsheet is equipped not only

with basecase data values, but also with modified values for the-2025 period split into a number of
Scenarios, requested byal As. LA analysts run the model, testing Scenarios and policy options, simply

by changing assumptions and parameters in the spreadsheet and triggering the dynamic models to be
refreshed.

Figure 4: The user interface relationship with the dynamic models
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Validating the models

The explicit presentation of live tirmgharts for every changing parameter in every part of thisradel

and in the Market and Control models, including historic actual data where appropriate, enalites real
adjustment and chealg of parameters and relationships. The closure of Homes and loss of rooms shown
abovein the later years of figuré, for exampl e, corresponds to a pr
scenario where seftinded residents are increasingly resistant tangglyigher feerates than the LA. Note

that the loss of rooms around 2010 arises from idiosyncratic events occurring to this particular category of
Homes, in the relevant LA region.

Figure 6 shows an exampleom the Market modeb f o ne Co u mdeg @nd avdilabgity forr i c
Residential and Nursing Home places, and the related additions and closures. Dashed lines show the known
actual numbers of places up to 2014 (the constant value thereafter is irrelevant). The perhaps surprising
gradual fall in laént need for Residential Home places to 2012 reflects a corresponding increase in
alternative provision of @tome care over the same period, which reduces the flow of new residents

requiring Residential places.



Figure 6: Example of supphdemand scenariofor Homes needed and available iprasperousCounty
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The fit between historic actual values and model valuégure 6is not especially good, since the historic

data includes certain known anomalies, such as the sharp drop in demand for f/doragign 2010. Since

the model estimated that Home profitability prior to this point was strong, it initiated a large investment in

new Homes and rooms which were predicted to comstr@am by 2012. In reality, somewhat less
additional capacity was addesll | LAsd® historic information feature

scrutinised and explainetb confirm confidence in those dynamics that the model was able to capture

With information on 12 separate LAs, whose circumstances, policies anahation varied considerably,
confidence in the model was sufficient to allow valuable exploration of alternative scenarios, and testing of
policy responses. Figufe for example, shows that current supply of Residential places is barely adequate,
butprofitability for Home operators in this prosperous County is sufficiently high that new Homes are being
built and will likely continue to bduilt. For Nursing Homes, on the other hand, there is some surplus
capacity (rather less than the model is sugagstbutcurrent and likely fegates for Nursing care are not
sufficient to encourage investment ihe additional placethat will be required Given the anomalous
current surplus of places, some shortage is therefore likely by 2018, rather thars2B&0madel implies.
However, historic, current and likely future profitability for both Residential and Nursing Homes is
certainly high enough that closures due to financial distress are most unlikely. (The historic loss of
Residential places is due tor&designation oHomesfrom Residential to Nursing registration, which

resolvedboth the reduced demand for Residential care and the rising demand for Nursing places).



Scenario and policytesting

Usi ng each Coun tspedifcspraisheatath ® drive the anodellallowedadde variety
of scenarios to be tested, and poliegponses to be assessHuke principal scenarios originally egified

by the sponsoring Countiesas follows:

A. Falling selffund premium
1. Seltfund premium v. LAfee rates halves over 5 years
2 . éA.labset LA fee rates also rise to close the gap totally over 5 years
3. Selffund premium v. LA fee rates fall to LA fee levels over 5 years

B. Quality concerns reduce capacity (temporary closures)
4. Reduce occupandiyit from 90% to 85% over 5 year

C. Divert people to Home Care
5. Divert people from Residential Homes [ohlgot NursingjtoHoméd ased Car e é and
Self funders close half the fee premium over LA fas

D. Lower increase in fee rates
6. LA fee raes grow 1%/year, not 2%
7. éD.6,abst SF fee rates also grow only 1%, not 3%

Some other outcomes are in fact certain, rather than merely likely. For example, when the Care Act comes
into force, those residents whose assets fall below the new, higkévalse cap wilimmediatelyswitch
from selffunding to LAfunded, imposingaoAei me i ncrease on each LAO&ds cos

for either by an increase in local taxes or compensation from central Government.

Some of the numbered Scenarabove deal with likely consequences arising from the Care Act, such as
changes to the femtes that selfunded residents are willing to pay (Al), whereas others reflect policy
responses available to the LA to handle those consequ&tessrio Alfore x amp |l e, i s a fAcons
Scenariathatwill likely reduce Care Home profitability very substantially in some LAs, but less so in

othersi resulting in possible Home closures and failure to provide required increases in capacity. Scenario

A2, therefoe,i s a A pol i cassess&dthe degreeitoovhithltampensatimgasesn feerates

paid by the LA might mitigate the reduced profitability and sustain the required growth in capacity.

The circumstances and prospects emerging from the rdifigelbetween Counties to a surprisingly large
degree. In the less prosperous LA used for detailed testing, for exangpéresidentsaarefunded by the
LA than pay from their own resources. Not only are absolute levels of fees paid by bétimded ad

LA-funded residents much lower than in the prosperous County, this greater reliance on lowatadee



further reduces the weightedrerage feeate paid to Homed his situation has worsened since 2012, as

budget pressures have forced the Countgduoice the fees it paygpperleft chart in figure 7)

Figure 7: Estimating the impact of feate scenarios on profitability and Home closuriesa less

prosperous County
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Since a relatively small reduction in festes translates into a subgtalfall in profit margins, profitability

of Homes in the region hasovedfrom barely adequat® 2011to badly inadequat® 2015 risking the

closure ofmany smaller Homes in the nexB2years. Fortunately, being smelbmes the corresponding

1EBITDARM is a measure afash operating profit earnings before interest, tax, depreciation, rent and management
costsi and the EBITDARM margin is the percentage of revenue that this profit represents.



