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 stroduction

- The focus of thls report 1s on. the process of assembllng ‘food products
”from manufacturers and processors and dlstrlbutlng these products through _j
warehouses to retail stores and eventually to-the, consumlng publlc. The pri-
mary reasons for investigating this process are to (1) assess the problems in
. and potential for improving productivity and cost efficiency within this pro-
cess and (2) suggest research efforts whlch mlght be made to 1mprove produc-
t1v1ty and eff1c1ency.1_r : : .

The food 1ndustry 1s a maaor component of the domestlc economy and a
magor employer: of the work force. There are currently about 2,350,000 people
employed in food .wholesaling and retalllng (8) with substantlal numbers, as
well, employed Ain: food manufacturlng and the transportatlon of food products.
Because of the, magnltude and lmportance of this 1ndustry, produet1v1ty and
efficiency in the food industry have a substantial impact on the level of
these varisbles in the total economy ss well g8 on the pressure for price in-
creases in the food wholesaling and retailing sectors.

_ The total food industry has a rather creditable record of productivity
+performance when compared with the total private economy:: A study done by
Gale (10, pp. 113-133)°illustrates the comparative record of the food industry.
The average annual increase in output per ‘berson in the food subsystem (in--
dustries which contribute to civilian expenditures for food) was 3.3 percent
per year for the period from 1947-1958 as:compared:to 3.0 percent for the total
private economy for the same period. There were, however, substantial differ-
ences 'in the rate of :productivity improvements for .particular.sectors of the
food subsystem. ' The farming sector evidenced .an average annual-increase of
6.0 percent as compared to a rate of 1.7 percent for the food distribution
‘sector {wholesale, rétail: and eating establishments): The rates. for food
marketing and food manufacturing were between these two extremes; averaging

2. 6 and 2 h percent respectlvely \

E These data demonstraﬁe the dlsparltv among rates of product1v1ty 1mprove-
went within the food_subsystem. One rmpllcatzop of this disparity is that an

d* Report prepared for Professor Gordon Bloom, Sloan School of. Manavement
Massachusetts Instltute of Technology, for consolldatlon 1nto a report for
the. Natlonal CommLSSLOn on Productmvrty. . : R




approach which emphasizes the interrelationships among the functions performed
in food assembly and distribution vis a vis investigating specific functional
areas exclusively, may be more fruitful for delineating major problems in pro-
duetivity and efficiency and for suggesting future improvements in these vari-
sbles. The orientation of this report is to pursue such an approach.

 perspective .

The process of food assembly and distribution can be viewed conceptually
as a parallel series of sub processes or systems which converge at the retail
level or in some instances at the wholesale level for consolidated delivery to
the retail level. These systems can be defined on the basis of general commodity
lines with an atbtendant classification of (1) meat; (2) dry groceries;. (3) pro-
dice; and (4) other perishables (frozen foods, milk, eggs), Each of ‘these sys-
tems i8 considered to ‘be the process of aesembllng and dlstrlbut1ng food for
the partlculer commodlty 11ne.._ '

. The structure of thle report 18 to flrst analyze each system 1n61V1dually
t6 (1) provide a general description of the system, (2) explore the nature-and
magnitude of productivity and efficiency problems, and (3) describe efforts
currently underway to slleviate these problems. The second step is to identify
problems which are common to several systems such as ‘containerization; ware-
"holse operations, transportatlon, and’ 1nformatlon flows as well as problems
whlch arise when the systeéms converge at the retail etore level., The fihal-’
'etep is to ascerteln sone of the barriers to 1mprov1ng productLV1ty and efflm
c1ency end to euggest research efforts whlch mlght be undertaken. f. co

Meat System

w.; The meat*aesembiy endoéistributioﬁ:syetem'ieechereoteriZeefby_e;meltip}ic-
ity oof dnstitvtions:and arrangements. The=majoruohennels_for the distribution
of meat may e cla331f1ed~as follows : T T fr

.:(1) Direct movement from the packlng plents uO retall outlets.

'(2) Movement from,the packlng plants to cheln operated or- cooperatlve
warehouses Wlth eubsequent movement to retall outlete.

“~(3) Movement from the packlng plants to lndependent merchant wholeselers
“withe subsequent sales to retail: outlete or werehousee. S

(4) Movement from the packing plants through owned redlstributlon centers
s Bor retall outlets Werehouses, or. 1ndependent merchant - wholesalere.

One manlfestatlon of thls multipllcity of dlstrlbutlon chennels hes been
a rather inefficient delivery process at the retail level. A survey by the
American Meat Institute (14, p. 135) found that deliveries of meat.to.chain.
stores with less than 11 units averaged 23 deliveries per week with an average
tonnege per dellVery of 575 ‘pounds and" SM percent of the delivéries under-300
pounds .’ The. comparable figures for chalns 'with more then 10 units-welre” an
average of 30 deliveries per week,’ an’ average “tonnage per’ delivery of 660



‘pounds y and 53 percent of the-deliveries under 300 pounds.. -For both. categor-
ies:of stores the number of deliveries per week tended to increasse as the.
.volume -of meat sales-inereased although-the average tonnage per dellvery also
-1ncreased a8 meat volume 1ncreasad e : S .

There is-a substantial cost a83001ated Wlth a. frequent and small volume
-dellvery system. -Not. only do-the transportatlon and handling. coets per-unit
of ‘meat increase with more- frequent and smaller deliveries but also problems
with respect to congestion, pilferage,: and work-interruption ‘are increased at
ithe retail store level. -As-an example.of the magnitude of-these cogt  ineffi-
iclencies one meat industry manager (18, :p. 20) estimated that his company was
--able ‘to-save approximately $1.16 per hundredweight. in delivery and-other
(accountlng, packing and shipping, product spoilage, ete.) costs-in one: plant
by 1nst1tut1ng L=} rule that ordars for dellverles of under 300 pounds would not
©'ber accepted L S (O o oF S

. The 1ndustry is movmng in several ways to consolldate dellverles at the

‘local store -level.  One direction the industry has taken is to consolidate- .
neat at's: chain-owmed distribution. center -or warehouse for delivery to the -
local retail store.:.One survey of .chain organizations (9) found:that. 21 per-
cent had meat distribution centers in operation, 11 percent had begun construc-

tion of a center; L2 percent had developed plans -for a- center and only. 10
percent had no:-plans for a meat distributioncenter. -Another possibility for
consolidating meat deliveries is a public-or joint venture warehouse- -ecncept
for meat which would beagcessible to meat packers servicing a particular.
area or region. This condept would esscontially mean that meat would move
through this public or joint venture warehouse rather than through the several
packer branch houses or distribution centers. Such a concept could provide
for economies of scale in warehousing as well as consolidating the products of
several packers in one transportation vehiclé for delivery to the local stores.
Potential problems with such a concept include the legal ramifications of a
'301nt venture effort among packers, establlehlng the rules of qperatlon for
the Qrganlzatlon, ‘and providing for effective ‘information flewe Wlth respect

B to order placement and inventory management and control._ S

In one sense the publlc or Jolnt venture warehouse concept would compete
thh ‘the chain dlstrlbuﬁlon center, Both concepts are atbtempts to consolldate
deliveries from the packing plant for more efficient delivery to the retail
store, It is possible for both concepts to exist in the meat system with the
- public or JOlnt venture arrangement serv1ng the non-chain stores ‘and “the chain
distribution centers serv1ng their own stores. “Whatever final eonflguratlon
results, the trend toward consolldated and more eff1c1ent meat dlstrlbutlon
1s well underway. :

A closely allled problem‘w1th1n the meat system is’ the questlon of ‘the
product Torm Whlch moves through the eys%em Fresh pork is- commonly recelved
at the retail ‘store in’ ‘the form of boxed primal cuts., Fresh beef, 'on the other
" ‘hand, may be received at the retail etore level in ‘carcass, prlmal or sub-pr1mal
:form. “One recent survey (h, p. 33) found that 56 percent of the stores sur-
veyed received some meat in carcass form, 88 percent received some’meat in ‘the
form of primal’ cuts and’ 57 percent recezved some meat in the form " of block
ready or sub-primal cuts., Most of the processed meat, on'the other ‘hand, ig
received at the store in the form of consumer packaged products,




. ‘Therd are some- rathér persuasive arguments for cutting weat carcasses. at
steges in the system prior to the retail store.- Approximately 28 percent of
4 beef carcass,. for instancej is bone; fat and waste implying that transport-
ing carcass beef to the retail store involves movement and handling of essen-
tially valueless weight. A study by the U.8.D.A. {21, p. 1) of centralized
fresh meat cubting for subseguent distribution to a group of retall stores
found ‘savings as great as $650,000 in construction, equipnment and labor: costs
for & group of L0 stores with a yearly meat volume of $13,000,000. . They ‘fur-
”thEr'cOncluded:that'céntral-mﬁatfprOCessing-offerszadditionalropportunitiesf
for savings due to: (1) better distribution of:meat cuts:according: to:market
preferences; (2) mére uniform and efficient cutting methods, (3) better: control
of overhead costs, (4) advantages of quantity purchases, and (5) a better mar-
‘Ket Tor.carcass by-products:  ur ool noriablo s e i ey

While it has become relatively clear that centralized cutting can increase
labor productivity and reduce unit costs certain problems remain to be solved
before it becomes 3 standard practice. - Problems with respect to whether pack-~
ers, retailers or-independent middlemen should perform this function, the dis~
placement of specialized meat cutting labor at the retail level :and low cost

methods ‘of sanitation and preservation are.among-the most important. - ‘

Still g -further development which has potential -for improving unit costs
and improving the- inventory control capabilities of -the meat system. 1§ pre--
packaged, frozen consumer cuts of meat. To date .thesé products have not.been
widely accepted by consunmers and have furthér encountered problems: in the:w
 establishment of acceptable margins at the retail-level.... .-~ Lo

© " Dry Groceried System

- The pattern for assembly. and distribution of grocery products .is for the
products. of grocery manufacturers.to be shipped from the manufacturing plant
to large regional warehouses which are either manufacturer owned or public
warehouses. The tendency has been for both manufacturers and public warehouses
to develop larger units which are capable.of serving a wider geographic area
{19, p..21). These regional warehouses are used to consalidate products for
shipment to :etail.storestdirectly_chto_rétail_warehQuses. o S

. | Tﬁngﬁegtesﬁfépurées_of éfficieﬁé& géiﬁs are in théftransportééion,'ﬁare~
housing and handling of these products.  Cne study (1, pp. 13-16) found that

in the.traditional method of movement of canned fruit cocktail from the field

to the retail shelf the product was handled a total of 25 times. This study
also concluded that palletization in handling could save between $.0318 and
$.0398 per case in shipper loading and distributor receiving costs as well as
$.0535 per hundredweight in tnloading costs at the retail store. A further
conclusion was. that direct shipment of canned frult and vegetable items from

the .suppliers distribution center to the rétail store (bypassing the retailers

warehouse) would substantially reduce the unit distribution costs.  Additional
.reductions in unit costs might be achieved by dire¢t shipment from the manu-
facturing plant to the rétail_store'providedrthat'effiéient routipgs and de-

livery volumes could be established.



An additional problem within the grocery system lies in the handling and

 preparing of groeery products for retail store display. ‘One study (15, pp.

1-2) found that a "grocery warehduse with a $40 million annual volume could
save approximately 150 man-hours daily, or $86,000 annually by pricing gro-
“cery items mechanically at ‘the warehouse instead of pricing them by hand at
the retail store." "Additional improvements in efficiency would be obtained
from this procedure by encouraging improved inventory management practlces
and promoting the use of half-case units in retail ordering and warehouse -
shipping implying that retail stores could more efficiently stock swmaller
quantities: of grocery items.. Problems w1th’1mplement1ng this concept ona "
widespread basis include designing cases and ‘packages for efficient mechanlcal
‘-prlce marklng and prov1d1ng for flex1b111ty 1n maklng prlce changes. SR

' Addltlonal 1mprovements in product1v1ty and eff1C1ency could be - dbtalned
in the grocery system through the further acceptance of unit handling tech-
niques. “Although pallets, slip sheets, and clamps are widely used in the
industry for handling unit loads of items their acceptance is §till not gen-
eral throughout the system (7, p. 55). The slip ‘sheet and clawp techniques-
provide the same handling efficiencies as pallets and may provide better cube
utilization in the transport vehicles. One problem in the adoption of unit
handling techniques.is providing the proper facilities and equipment at the
retail store level to handle unit loads. This problem lends substance to
the proposition that the most effective way to improve productivity and effi-
clency is.to. approach Problems from the v1ewpomnt of the total system rather
than in. 1solated parts. - . ‘ _ N A

?foducé'System ;:7

The system for assembling and distributing fresh produce involves assem-
bly of the product in the field, further assembly and Processing (for ‘some
1tems) near ‘the production center transport to central warehouses Jor dlstrl—
" bution ceénters and consolidated dellvery to the retall stores. Fast and '
efficient delivery is of the essence within this system (as Wlthln the meat
syst@m) because of the perlshable nature of the product

One source of 1mproved eff1c1ency w#thln this system 11es in 1mproved <
methods of transportation to the central warehouse., Reduction in transporta-
tion costs of $.053 per carton were found for shipment of Californialettuce
by piggyback arrangements on rail cars ss.opposed to shipment in.giant mechan-
ical rail cars {1, pp. 5~9). This method of shipment also provided additional
speed and flexibility as compared-to the mechanical rail car.  Another possi-
bility for improved speed :in transporting produce is through the use of unit
or permanently coupled trains for transportation from high density producing
areas to high density consuming areas. “This concept has ‘been widely discussed
but has not yet been widely adopted Tl T - i Eoinae

A second source of 1mprovements in product1v1ty and eff1cmency 11es in
the handling of produce. The above mentioned study for lettuce also concluded
that shipper loading and distribubtor receiving labor costs could be reduced
by $.0kk per carton through the use of ‘slip. sheet pallets and $.030 per carton
through the use of 'standard hardwood pallets. Another study (20, p. V) fouhd
that labor requirements for the receiving of produce at the centradl warehouse
are reduced by as much as- 9l percent when pallet containers are used. : Labor




'requirements for feedlng the packaglng llne were reduced by 65 percent through
the. use. of pallet boxes as opposed to. conventlonal contalners.., : .

. A thlrd source of product1v1ty and eff101ency 1mprovements 11es an remov-
ing the processing and packaging functions. from the backroom of the retail
store and performing these functious at earlier stages in the. system.q The
aforementioned study of lettuce distribution (1, pp+ 7-8) concluded that the
retailer could achieve a minimum savings per carton of $.107 and . maximum
savings of $.357, depending on the service charge of the grower, from the.

., trimming and wrapping of lettuce heads in the field rather than in the retail

store. Savings of $.024 per package were reported in another study {13, p. 1),
for produce which is packaged in trays, from packing these trays at the central
warehouse rather than in the retail store. . These savings. resulied from reduc-
tions in unit costs of labor, equipmentg-and‘space-which more than offset the
higher costs of materials and containers. Similar savings were obtained for
- bagged produce ltems when the bagging was done 1n a central warehouse rather

. than in. the retail store (20, p. V). : . "

iOthér'Perishables (Frczen~?obd) Systém' L ‘

The frozen: food assembly and distribution system involves shlpment of
frozen iteéms from the point of manufacture to céntral warchouses where products
are consolidated for delivery to retail stores. One unigque feature of this
system, as compared to the other systems, is the necessity for maintaining
these products in a frozen state. This implies that warehouse storage, retail

. . display units, and transport vehicles all must maintain relatively expensive

. freezing equipment.

Oné'sbdrce'éf efficiency improvements lies in improved.methoﬂs of refrig-
_erated transport Improved refrlgeratlon methods, improved air circulation.
capabilities, partn.t:.oned vahs for transporting. products at different temper-
atures, separable refrigeration units for. 1ntermodal transport and backhaul
capabilities, lightweight shells, improved unit loading . capabilities, and
. thinner insulation are some of the concepts being developed to increase the
q.payload in transportatlon and reduce unit costs (3).

Improvements in product1v1ty w1th1n the frozen food system mlght come
from warehouse operations. One study (16 p. 1) concluded. that man-hour :
" requirements for handling frozen food in a warehouse could be reduced by an -
average of. 22 percent through "improved work methods and materials handling
- equipment ; more evenly balanced work crews, and improved layouts. Operations
studied included receiving and storing frozen food, replenishing stock .in
. opder-selection slots, checking customer orders, and loading cases of mer-
chandise in delivery trucks, Studies also were made of the materials~ -
handling equlpment and storage layouts 1nstrumenta1 in accompllshlng these
operations, : N : .

Addltlonal cost reductlon potentlals were found at the retail level
{17, p. 37). By increasing shipment size and- decreasing delivery frequency,
the -coste. of delivery of frozen foods to retail stores could be cut by 23
percent. In-store labor costs could be reduced: by better scheduling of crews,
increased delivery volumes, improved handling wethods, the use of easy-open



cages, better price marking spots, and the use of procedures that minimize
the effects of frost. A third source of reductions in cost is the improved
‘utilization_of.space_inﬁfrozen food display cases.

Betail Store Operations

~All -of the above systems converge at the retail store level. The de~.
cisions within these systems with respect to packaging, unit loading, fre- -
- quency of delivery and the like have a substantial ‘impact on efficiency and
“productivity within the retail store. ~Similarly; innovations and decisions
at the retaili store level can materially. affect the product1v1ty and effa-a
clency within: each of these systems. : L :

The major potentlals for produot1v1ty ‘and eff1C1ency 1mprovements at.‘the -
“retail level seem to be in a more effective system of handling and stocking
items for the retail shelf, and in an improved system for check-out.: Handling
of items, both in unloading delivery trucks and transferring items to the re-
~tail shelf, ‘is. still largely non-mechanized. :One of the major-problems in
instituting the use of palletized procedures throughout an entire system lies
in the lack ‘of facilities and equipment for handling pallets &t the retail.
store level. The shelf stacking operation is even less mechanized than the
truck unloadlng operatlon end requlres 8 hlgh labor 1nput per: unlt of. product..

The other maJor source of produot1v1ty 1mprovements 11es in: the check«
out function of the retail store. While most stores are now self-service
oriented, a substantial amount of lahor is consumed in the check-out function.
One oft-discussed but largely nobt-implemented procedure for improving the
operation of this function is an auntomat2d process which usges s scannlng or
sensing procedure to determine prices and quantities of consumer purchases.
This information is fed 1nto a computer which calculates the consumer S blll
and prov1des a llstlng of 1tems and thelr prlces.

This procedure offers seversl advantages over the conventlonel check-out
methods. It is faster and provides for fewer errors at the retail level, It
further permits more accurate information regarding sales by item or code
which can be processed by a computer and utilized for improvéd management and
control of ordering, space allocation, 1nventory dec131ons, and manufacturlng
throughout a product system. The adoption of such a procedure at the retall
_level would thus have an’ 1mpact on the entlre system. '

_ _ The hardware or equlpment for thisg procedure has already largely been
'developed., The major .problem in its 1mplementatlon lies not in the hardware
but in the establishment ¢f a universal product code throughout the industry
to provide for product identification by a common code rather than by differ-
ent types of codes for each brand of product. Such a common code is essential
for efficient utlllzatlon of the expensive computer and scanning equipment.
. The development of this code will require. cooperatlve actlon on. the part of
"~ all firms in the lndustry




<o Containerization and PacKaging.

The multiplicity of package shapes, sizes and designs and the attendant
variations in case shapes and sizes create substantial problems for the effi~
cient handling of food products. It has been estimated, for example, that
there are over 1,000 sizes of shipping containers in use for marketing fresh
fruits and vegetables (2). Even when packaged items are placed in similar
gsized packages they may be packed in different sized shipping containers.

: This multiplicity of package and container sizes. creates problems through-
out the system. It is difficult to aubtomate the handling and. storage of pro-
ducts in the warehouse when varying sizes and shapes must be accommodated.
High-density and stable pallet loads can be obtained only. through the use of
standard sized containers which are designed to utilize all pallet capacity.

- This reguirement is even more critical when slip sheets and clamps are utl-
lized to handle unit loads. Excessive product damage may result as well when

" containers are not designed to fit unit load handling devices. . ;

- Other problems such as poor vtilization of transport vehiicle cube capac-
ity are created by this multiplicity of sizes. Certain innovations such as
mechanical price . marking in a central warehouse are affected as these. sys=
téms must have expensive additional eapacity to handle the varying sizes of
containers. ‘Handling and stocking at the retall level is also made less.
amensble to mechanization and the improved productivity of labor by the con-
fusing variety of sizes. Do S . ST

Warehousing

: _ Warehousing represents another functional part of food distribution
where productivity and efficiency gains might be achieved. Although the
industry has moved in the direction of consolidating small and inefficient

_ warehouses into larger and more efficient units additional efficiency im-
provements can bg¢ cbtained through the continuation of this process.

The imtegration of building design charecteristics and automated han-
dling and storage characteristics is essemtial for improving the efficiency
.of warehousing. There are currently several alternative avtomated or seini-
automated systems available for unloading, storage, order picking, order -
assembly, and loadirg which provide improved labor utilization, In many cases
these have been adapted to existing structures with varying losses in poten-~
tial efficiency. Coordinated plamning of both the building and the handling
systewm can simultaneously insure that the cube capacity of the bullding is"
Ceffectively utilized while providing for efficlent handling and storage pro-

Oné further source, in a different sense, of improvéments in efficiency
at the warchouse lavel will come from the increasing realization by management
of the importance of this funcktion. Warehousing has traditionally been ac-
corded a rather passive role in the system and has been treated merely as a
storage point., The need to reduce inventory costs and provide for more effec-
tive inventory menagement coupled with a desire to reduce handling and distri~
bution costs in general imply that increasing amounts of financial resources



and management talent will be focused on improving the product1V1ty and effi-
olency in Warehou51ng.‘..,: R . ., :

A:J._.Traosportéoion

The transport functlon is cne whlch serves all the commodlty orlented
distribution systems, ‘The costs of. ‘transportation depend on developments in
-related dimensions such as containerization, unit 1oad techniques and the -
product form transported as well as the transport vehicles and technigues
themselves

One source of lmproved eff1c1enoy 11es in 1mprOV1ng the 1nterface among
the various transportation classes (alr, rail, ship, truck). -In order to im-
'prove “the gpeed and flexlblllty of moving products and to. explolt the spec~
ialized advantage of each transportatxon class an effective process of .
sw1tch1ng from one class to another is needod For example, transportatlon
costs m;ght be reduced by u51ng rail service for high. speed p01nt-toep01nt
movement with truok service at the origination and destination points.
Technlques for the rapld and effective transfer of the products from the truck
to the train and Vvice versa are required for . such a concept to be efficient,
A technique is being develcped (6, Pp. 3-4) to make the van container 1nde—,,
pendent of the transport vehicle, even for refrlgerated van containers,. in.
order to. transfer the wvan contalner directly from one. transport vehicle %o -
another.“ This intermodal van container concept. could be used to interface all
the transportation classes and permit the products to be handled as a van con-
tainer unit rather than being unloaded and repacked to change from one trans-
port vehicle to another,

A substantial problem in transportation is the empty backhaul situation
where ‘the vehicle is loaded for only one-half of the trzp. This has developed
because of the gpecialized nature of transportatlon vehicles (llquld dry
bulk, etec.) and the difficulty in obtaxnlng a backhaul load Whlch is ocmpatl—'
bile W1th the vehicle. A means for permitting these vehicles to” carry dlffer-
ent types of commodities would greatly increase the p0881b111t1es of .
transporting & payload in both’ directions ang thus reduce unit costs. The -
U.S.D.A, has developed conversion systems for trucks (2, PP. 5-7) to carry .
both (1) dry bulk form products and packaged products and (2) packaged pro-:_
ducts and liquid cargo. This multlpurpose contaginer conoept may be capable
of reduc1ng transport costs by a billion dollars a year (11)

Information Processing

JIncreased accuracy and .8peed in the processing of information represents
another source of 1mprovements in.efficiency for the. food dlstributlon systenm.
Tmprovements c¢an be made in. ‘the speed with which. data on retall sales volumes.
and prices is transmitted back through the system as well as in.the consollda-'
tion of data from different retail stores. This more tlmely data on product
movement at the retail level can. prOV1de for reduced 1nventory costs.at both
the retail and wholesale 1evels, more effective order schedu.lmg » reduced
costs of ‘stock-outs requiring emergency dellverlos, more. .effective utlllzatlon
of transportatlon equlpment and 1mproved production. schedullng at the .




10

nanufacturing level. One’ procedure to provide for lmprOVed information pro-'
cesging (12, pp. 52-55) has been conceptually developed and involves the
transmission of retail sales data from a sensing device on the retail shelf
through a telephone transmission system to a data exchange center where the
information from several stores is consolidated and transmitted to suppliers
and manufacturers. The hardware for such a procedure has been developed and
the substantive problems . involved in its implementation.involve the interfac-
ing of differing computer systems. among the firms involved, establishment of
standard product codes and 1egel competltlve, and securaty constralnts...--

Barriere to Productivity end Efficiency and Needed Reseercﬁ

The above dlecu331ens heve presented an overview of ‘the nature’ of commod—
ity food distribution systems “and the potentlal for 1mprov1ng product1vmty
and efficlency within these systems. as well as in ‘the performance of the )
specislized functions which are common to theee systems. In the course of
these presentetlons ‘some of the barriers to increasing productlvity ‘and effi-
clency in ‘food: distribution were 1mplled. The following diseussion attempts
e expllcltly identify these barriers and suggest needed reeearch ‘to identify
their importance and suggest ways -in which they might be reduced.  The follow—”
ing ¢lassification ig not meéant to be exhaustive and any reséarch efforts to ‘
analyze the potential for improving product1v1ty and efficiency in food A
assembly and distribution should attempt to 1dent1fy both the neture and 1m-
portance of barrlers to 1mprovemente -

TechnOJOpy

_ From the above dlscu351one it is epparent thet the technology elreedy

exists for’ effectlng lmprovements in. efficiency and product1v1ty in many di- -
mensions. in the' 1nduetry.. Government, academic,. private, and fle research
units’ have done.” a8 very commendable gob in developing new technology. The ..
principal’ problem would seem to lie in the adoption of new technology. rather
than in its development.  These developments are capable of improving pro-...
duetivity and efficiency 1n ‘the performance of a specific function but requlre
supportlng changes at other levels of the syetem which often retard ﬁhelr
edoptlon. One example is the development of mechanlcal price marking of -
grocery products which requires 1mprovements in and standardization of con- _
-talner designs to achieve significant improvements in distribution, efficiency.
. Another example is the development of unit handling techniques which reguire
“-gubstantial modifications in facilities and equlpment at the retail level to

fﬁf;echleve ‘their full eff1c1ency potentlal.

- It is’ thus suggested that teehnlcal research efforts be focueed on the
1nterrelated problems. of the total system. This 'i8 not to say that each re-
gearch- pro;ect should be designed: to include the total system. Rather it
1mplles that 1nd1v1due1 research efforts should contribute to increaged effi-
ciency in the total. system and provide an evejuatlon of the impact of a par~
ticular technical development-on the rest of the system.' This requires a N
comprehensive assessment of the’ technologlcal problems in the total system
and the' integration &nd coordination of individusl research progeets to sat-’
isfy the lérger cbjective of 'solving these problems, The varlous functlone o
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performed. in the system are obviously interrelated and a. systems research .
focus which:-recognizes these 1nterrelatlonsh1ps ghould improve new tech-
nological ‘developments as well as their rate of -adoption. This trend in .
‘yesearch efforts appears to be underway (5, p. 2) and should be encouraged.

Firm Size and Resource Limitationsn

There contlnue to be dlsparltles in productiv1ty and - efflclency in the
performance of oertaln functions by ‘different firms. Rather substantial in-
creases in efflclency could be achieved if all Firms performing a partlcular
function were as efficient as the most efficient firm. There are several .
potential reasons why firms might differ in their rates'of'productivitywand-
a valuable research task would be to identify the most important reasons for
the food distribution industry. Such an identification would provide a basis
for attacking these problems ih an effdért ‘to achieve the productivity rates
experienced by the most efficient firms., Some potential reasons which might
be explored are presented below. These reasons are certainly not meant to
be exhaustiveé and a rather substantial reqearch effort is needed to satls—.r
factorlly 1dent1fy the - 1mportant reasons. :

, One p0351ble reaqon ‘for these dlsparltles might lie in. the econonies of
scale for certain functlons. To the extent that there are economies to scale

in the performance of certaln functions dlspar&tles in product1v1ty rates

could be attributed to differences in firm size. If important economies of -

scale can be identified from published recearch efforts or original research

efforts then policies to encourage expansion of firms t0 a wmore nearly opti-

mum size through 1nternal growth or mergers coilld reduce this barrier to pro-

o duct1v1ty and efflclency._ ‘Buch an 1denu1f1catwon mlght call for a re»examlnatlon

of the legal view of mergers and flrm size. s

A second consideration which might account Tor differing productivity

- rates smong firms is limitations on resource gvailability which may directly
affect the adoptlon of technologlcal improvements and’indirectly affect the
firm's, growth.h Partloular resources Whlch might be limiting include capital
and management. . In one sense the capltal expenses for research and develop-
ment in the food 1ndustry are borne in part by public research agencies and
thus meke capital available for other reguirements of the firm.' Capital may
.8till be a limiting factor in the adoption of new technology. Should research
efforts demonstrate the. 1mportance of this potential limitation alternative
 policies to alleviate this limitation should be considered. These might in-
clude g pool of low cost funds which could be made available to firms for
product1vmty increasing capltal improvenents or a re-examingtion of- the o
capltal depre01atlon Schedules for tax purposes. ' : s

. Management skill and ablllty may be a furcher 11m1tatlon on the adoPtlon
of new technology as well as a root reason Tor disparities in productivity
rates. Widespread dlssemlnatlon of public¢ information concerning new tech-
nology and values of economic variables important to the industry provides for
a more homogeneous quallty of "information available for management decision
making in various firms. The differential quallty of private information .
coupled with differing managerzal abilities in firms may, however, account for
gome of the dlsparltles in product1v1ty As prlvate 1nformat10n 1s one of the
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cornevstones of a free enterprise economy policies to improve productivity . .
via this route must be carefully developed. - One possibility might be to en-
courage public regearch designed to improve wanagement ability through- im-
proved decision making technigues and management’skills, -A- further possibility
might be to encourage industry-wide cooperation and discussion of issues

which are not particularly sensitive for competitive behavior.

A related point concerns. the lebor resource. To the extent that resis-
tance to new technology by 1abor-is-an‘important‘barrier:to productivity im-
_provements, appropriate policies might be designed to overcome this resistance.
Tnese could include arrangements to "buy out" inefficient labor practices and
extended programs to provide new or improved skills to workers affected by =
.technological improvements. o ' I

Firm Viewpoint

: A somewhat more subtle but potentially important barrier is the firm
point of view. The functions performed by the firms in the system are inter-
related and interdependent and their improvement requires a system point of
view as discussed above in the technological sense. No single firm, however,
manages this total system and each is primarily concerned with only a partial
set of the total resources and functions in the system. Prices have tradition-
ally performed the role of coordination and communicetion among firms at dif-
ferent levels of the system through their reflectibntof;the‘preferenCes'of"
buyers and sellers. . .. . . ‘ o B

« There may Be.reaSons, hewever, why.prices_nOilonger'adquatély'perfbrﬁ:

- .this. function.. They may not be sufficientlv flexible and responsive and may

be used for other purposes such as a competitive strategy. This ‘communicat ion
problem is particularly serious in trying to implement improvements in pro=
ducitivty and efficiency within the total system. .

. Productivity improvements for the total system are potentially beneficlal
to all firms in the system through lower unit operating costs. The distribu-
tion of these improvements, however, will depend on the competitive interactions
among these firms and each one 1is motivated to adopt new technology only to

the extent that it is beneficial %o his particular firm.

. ‘Becsuse of the interdependence of the functions in the system firms must
be aware of the impact of their decisions on the rest. of the firms in the sys-
tem if the productivity of that systew is to be improved. To some extent the
price mechanism provides thls awareness. Additional industry cooperation may
be reguired, however, to identify common problems in productivity and discuss
- ways in whiehwall‘firms‘could1benefitqfrom.produétivity improvements. Such
efforts could lead, for example, to greater standardization of contginers, -
improved unit handling technigues and more accurate and timely information for
. all firws. In order to achieve this degree of cooperation it may be mecessary
" for public agencies to provide a degree of leadership .as well as providing -.
the opportunity for such discussions. Research efforts, in addition, might
be made to improve the communication among firms through the use of contracts
or other devices to supplement or supplant the price mechanism and through
improvements in the communication content of prices. These efforts should
provide for a more explicit awareness of the interdependence of the firms in
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the system and the benefits to be derived for alllfirms from improving the
productivity and efficiency of the total asseubly and distribution system,

 The above discusgions have highlighted. the productivity and efficiency .
problems in the: food ‘assembly.and distribution system and suggested possible
barriers to improving these variables. Hopefully this report can provide a
substantive basis for a concerted research and program effort to improve the
performance of . this important segment of the ‘economy. ' - LT L me e ey
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