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A. Introduction 

'nte packaging of furnitur•a for export is one of the most difficult prob

lems in packaging technology. ntere are several different reasons for this: 

1. Furniture is an expeneive commodity. 

2. Furniture is very fragile and even small defects, caused by da&;age 

during transport or handling, will make it difficuit to sell. 

~. Unless shipped in a knock-down fora, furniture has a big shipping vo-

luae, resulting in high freight and packaging costs. 

4. Furniture is often irregular in shape making the construction of the 

package difficult. 
5. Furniture is ofter heavy, reQuiring sturdy, good Quality and expen-

sive packaging materials. 

6. Furniture packages are often difficult to handle due to their voluae, 

shape and weight. 

'nlere are three main reasons for damage to furniture during di•tribution: 

1. Inadequate handling: 

Most of the damage to furniture during transport and s~orage occurs be

cause of incompetent and rough bandlirg. Lorry drivers, longshoremen and 

warehouse workers seldom receive any specific training in how to handle fur

niture. 3ecause of their low weight per volume, furniture paclages make the 

problem even worse. Markings, such as "this side up" or "fragile - do not 

drop" have little effect in this context. Because of their awkward shap~s 

and, sometimes, heavy weights, furniture packages are dropped, rolled and mis

handled in other ways during all phases of the distribution cycle. til\en 

choosing the mode and ro~te of trans?ort, maximum effort should be made to 

avoid reloading in order to bring down the nuaber of handling operations as 

much as possible. Export shipments in freight containe=s, particularly if 

th2y are used "from door to door", have brought about conaid~rable iaprove

menta in this context, simply by reducing the number of times of handling the 

furniture packages on the way fro• the manufacturer to the buyer. If it is 

not feasible to dispatch a full container load to one cuat"9er (or even city 

or country), which is the beat way to minimize damage, it might be possible to 
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arrange for a pooled ship11ent, combining deli•eries froa se•eral exporters 

througl• joint arrange.ent• by the national eaport promotion agency or by a 

national furniture aanufacturer•' associationr etc. there are several things 

a furniture aanufacturer can do to ainiaize the risk of d...age due to bad 

handling aethod•. Some of thea are: 

aakiog sure that the furniture is ~ot d ... ged in the producing fac

tory itself during storage in an unpacked condition, during the packing 

process or during storage in a packed condition in the factory's ovn 

warehouse. 

training the f2ctory's own personnel in correct handling aethods when 

taking out the furnitcre packages froa the warehouse and loading thea into 

trucks or containers. 

•uperYising in one way or another the reloading process, eg. froa the 

truck to the freight container or directly into the ship, froa the truck 

to the railway car, etc. In aoat cases, the aere presence of an "inspec

tor" results in aore careful handling. 

designing the packages from the start with the objective of facili

tating b.mdling, eg. adapting package d:iaensioos to the d:iaension• of 

available shipping •pace (freight container•, trucks, pallets, etc.), in

corporating feature• in the conetruction of packages which aake tbea 

easier to handle by fork lifts, hand boles for aanual handling, etc. If 

reinforca.ent with plastic or steel strap• is used, this will often serve 

as a aean• for grabbing and handling the packages and •hould consequently 

be protected froa cutting into and d ... ging the furniture inslde the 

package. When furniture is exported to highly de•eloped, industrialized 

countries, the ,ackagea, in ao•t cases, will be handled by mechanical 

aeana and should, therefore, lend themselves to being stacked on standard 

•ize pallets, or to being picked up direcly by fork lift trucks. 

2. Inadequate packagi!&: 

In ao•t cases, the aain reason for d ... ge to furniture packed for export 

i• given as the reault of the inferior quality of the packaging aaterial 
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available. This might often be true, but before drawing that conclusion, a 

thorough investigation should be made. Better aaterial might be available; 

maybe more expensive but having a more efficient cot~-to-perfo1"111ance ratio. 

In many cases, the maximum strength of available materials has not been 

achieved due to inadequate constructions, aloppy workmanship or simply due to 

ignorance about how the material should be applied and correctly used. In or

der to fully understand the protective capacity of available export packaging 

raw materials, the furniture manufacturer himself has to acquire a basic 

knowledge of technology for packaging raw materials, their protective proper

ties, package constructions, etc. A certain amount of service in this respect 

can be expected from the package supplier but only on the condition that the 

furniture man·1facturer himself knows what he is talking about and can conduct 

a meaningful dialogue with his package supplier. If a certain type of mate

rial or accessory is not available on th~ local market, it might be necessary 

to import it or, in rare cases, it might be possible to find a substitute 

through the development of an alternative, indigenous solution. Some of the 

most important points in furniture package design are discussed in further 

detail in section "F". 

3. Inadequate warehouse facilities; 

Both furniture ~anufacturers and furniture dealers often have inadequate 

warehouse facilities. Usually the space itself is insufficient, which leads 

to high, and/or i~proper stacking of the goods. The warehouse should be ef

fectively ventilated and as dry as possible. In this context, it is also im

portant to note that corrugated boxes lose most of their stacking strength, 

sometimes up to 80 percent, in climates with high humidity. It is therefore 

important not only to protect the furniture against excessive moisture but 

also to protect the package itself i~ order to get the most out of its protec

tive strength, eg. through the use of surface treatment or overwrapping. 

B. Furniture design/export package design 

A frequently heard statement is that package design should be started 

aimultaneously with product design, and that this is particularly important in 

the furniture industry. This statement has to be stressed even more when 

furniture has to be packed and exported over great distances at expensive 

l 
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freight rates that are based upon volume rather than on the weight of the 

goods. Figure l shows the volume advantage of knocked-down furniture. The 

bcx in front contains all the necessar~· parts to assemble the four chairs 

shown. In order to be competitive on the market, it is, therefore, eas~ntial 

f~r the furniture designer to take this into consideration before he starts 

work on the design of the furnture itself. If the construction cannot be K/D 

(knocked-down}, to be asssembled by the buyer, at least it should be possible 

to place two or several pieces of furniture in a nested position in the same 

pa=kage. Protruding ornaments, knobs, legs, etc., should be made detachable 

to save costly shipping space. Some types of furniture, eg. rattan products, 

do not reodily lend themselves to delivery in a K/D form. 

Fig.:. Volume advantage of knock-down furniture. 

However, modern metal/plastic fittings can provide solutions to many dif

ficult cases, and the furniture manufacturer/designer therefore needs to keep 

himself well informed about the available accessories in this field. 1'he 

assembly of dismantled and K/D furniture in the consumer's home has become 

much more acceptable today due to the increased interest in, and cap~city for, 

do-it-yourself techniques that are greatly facilitatP.d by the large variety of 

simple tools, accessories and materials that ar~ ~vailable on the market. The 

whole furniture trade is turning into more of a self-service operation - pur

chases are made more and more on impulse and th~ consumer transports the fur

niture himself in the trunk or on the roof of hid personal car. All these 

trends call for a new approach to furniture pack.Jging - it should be conve

nient to handle, easy to tranaport, ~nd provided with clear and promotional 
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information about its contents. The well-known Swedish furniture dealer IKEA 

has been a pioneer in this context, &ild the sase distrib~tion principles are 

now being followed by an increasing number of furniture dealers/distributors 

in all parts of the world. 

c. Containerizatio~ 

A freight container is ~ot a substitute for packaging. Only in rare 

cases, when a container load of furn~ture is delivered door-to-door from the 

manJfacturer direcly to the fiua1 re~ail outlet, w~uld it be possible to 

red11ce 1 to a certain degree, the aaount and strength of the packaging used. 

In aost cases, however, the furniture packages will be taken out of the con

tainer, put into a central warehouse, and only later reloaded into a truck, a 

rail car or another container for transport to its final destination. This 

means that the package will be su~jected to several manipulations during 

storage and transport, during which the package is handled individually. 

ti1en talking about containerized shipments, many people also seea to dis

regard the fact that the stresses on the goods inside the container can still 

be considerable. A container ship is subject to the saae forces as a conven

tional general cargo ship - at sea it aay move violently in as aany as six 

different directions siaultaneously (surge, roll, sway, pitch, heave and 

yaw). ThP- aoveaent of a freight container stowed on deck, for instance, might 

be as much as 40°c in both directions, travelling a distance of seventy feet 

(20 metres) with each complete roll of the ship and as often as 7 to 10 times 

each minute. Heat and moisture problems might also be aore severe in con

tainers than in breal-bulk shipnents. Movement of the cargo, constant vibra

tions and sudden shocks are also c0111aon when the container is transported by 

road, by railway or by air. 'ftie use of freight containers for furniture 

shipaents is rapidly increasing. Even inside a container, the furniture needs 

to be well-protected. Moveaents of c3rgo in containers in connection with 

road transports are created as results of the vehicle's acceleration, braking 

or turning. 
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Fig. 2: Possible movement of a container abip at aea in six different 

direction• ai.maltaneoualy (aa often aa 1 to 10 times per aioute). 
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Fig. 3: Hoveaent of cargo containers in coon•ction with road tranport. 

However, there are certain definite aclYaotagea vith containerized trans

ports. tbe aost iaportaot ones, in conn¥ction with furniture, are: 

the number of handling times during reloading ia reduced and ther~by 

the risk, eg. of drop• and other shocks; 

stowage of the coota£ner can be done or, at least, supervised by the 

e'porter/furniture aanufacturer'• O{fD personnel; 

other, aaybe excessively heavy, good• are not placed on top of the 

furniture pa~kagea, and it ia not likely that somebody will step on the 

packages, which ia at.oat. 11lvaya the case i.n connection with the loading 

and unloading of general cargo in a abip'• bold; 
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if the packages are correclty dimensioned to fit into the containers. 

they are likely to be placed in the correct and uost resistant position~ 

aarking and do~umentation procedures are simplified. 

D. Furniture packaging costs 

For any product to be packed, ft is possible to give only very general in

dications about the noraal. average coat of packaiing in relation to the sales 

price of the product. The differences are often big. especially for furni

ture. where the unit price (saae weight and voluae) of the product itself 

varies greatly. AB a matter of fact. aore expensive. and. therefore. often 

more solidly constructed furniture eight need less packaging protection (i.e. 

less coats) than cheaper and aore easily damaged furniure. Some indicative 

figure in this context co~ld be. for instance; 

- for domestic shipments; 0.5 - 3 percent of ex-factory sales price. 

- for export shipments: 2 - 8 percent of ex-factory sales price. 

Delivery in knocked-down fot'lll results not ony in substantital savings in 

freight and warehousing but also in packaging. particularly in material 

costs. 'nlis is easily understood when considering that K/D furniture usually 

only takes one third to one fourth of the space required for ~asembled furni-

ture. 

Packaging has to provide adequate protection at miniaum cost. 'nle dif

ficulty in this context is to avoid overpackaging and. respectively. under

packaging. A package which h4s a zero-damage ratio will certainly be too 

expensive. A compromise must therefore be found. 'nlis can be illustrated by 

a • iaple graph; 

I 
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The objective is to find the optimal ratio of cost in relation to damage, 

or, in other words, a rEasonable packaging cost for an acceptable rate of 

damage. 

It is estimated that the overall, global damage of furniture in overseas 

shipments is on an average 15 percent, which can be considered as much too 

high and unacceptable. 'ftle Furniture Industry Research Association (FIRA) in 

the United Kingdoa has estimated that daaages in the domestic sbipaents of 

furniture represents about four and a half percent of the sales value, repre

senting a yearly lose to the industry of about £4 aillion at 1978 prices. In 

1967, the Canadian Government estimated that the annual daaage rate for fur

niture in trane5t was of the order of 10 percent. 

A reasonable objective for export shipments might perhaps be an average 

daaage rate of 4 to 5 percent • However, IKEA of Sweden reports an average 

damage of only one percent for all shipments of furniture, of which a major 

part is packed, stored and transport~d in K/D fora. 'ftle whole materials hand

ling process is closely Jupervised by IKEA itself. 

E. Export package develop!!nt 

'ftle develoi-ent of furniture packaging for export, that gives sufficiently 

effective protection at a reasonable price, is a long and difficult process, 

particularly since there are very few siaple and unconditional guidelines or 

rules to rely upon. Kost of the tiae, develoi-ent must be based on "trial and 

errar", and a theoretical knowledge of packaging technology can only partly 

substitute a long practical experienc~ in good furniture package design. How

ever, there are certain background facts that help in the devel.oi-ent work. 

'ftle furniture aanufacturer/exporter needs to have: 

1. Basic knowledge about the types of aechanical forces, stresses, 

•hocks and cliaatic conditions to wh1ch the packaged furniture aight be 

submitted to during all the V8rioys phases of the complete distribution 

cycle. '11ais aight include some basic physics in or~er to better under

stand the iapact of var1ous types of shocks, the shock-absorbinft proper

ties of cushioning materials, etc. It also includes practical data on the 

1 
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freQuency and heights of the drops which the package will be subjected to, 

as well as what happens inside a ship's hold or in a freight container in 

rough weather, when the Lontainer is placed on deck, etc. 

2. Practical knowledge about storage, distribution and consumer require-

ments in the target ~arkeLs. In industrialized target markets this means 

high stacking heights in warehouses, extensive use of mechanical handling 

equipment, such as fork lifts for goods on pallets. It also includes an 

appreciation of the fact that the retailing system for furniture has 

turned more and more into a self-service operation, with a do-it-yourself 

assembly of knocked-down furnit~~e, which is transported home by the con

sumer himself in the trunk or on the roof of his own car. 

3. Detailed practical knowledge, based upon long practical experience, 

of the types of damages to the furniture which have occured in the past 

together with the likely reasons for such damages. FIRA in the United 

Kingdom has found out that very few furniture manufacturers keep detailed 

records of the types of damages and their causes. It goes without saying 

that no claim for damages should be acc~pted and paid, unless 3 detailed 

report is filed on the exact nature of the damage - if possible, with 

photographs. This is probably tile easiest way for a furnitu1e 

manufacturer to correct what should be corrected in his ~ackaging 

methods. Close monitoring through the "trial and err;,r" method gives more 

valuable background data for the improve~ent of packaging than any tests 

carried out by a profess:onal packaging laboratory - a service which, in 

any case, is not available to the majority of the furniture exporters in 

developing countries. 

4. Basic knowledge about the most important packagiag materials, their 

properties, limitations, funtions, costs and availability. It is essen

tial for the f11rniture manufacturer to know enough about packaging mat~

rials, and the way they are ~anufactured, in order to be able to conduct a 

meaningful dialogue with the supplier of such materials. This is seldom 

the case with the users of packaging in developing cunt~ies - most of them 

are at the mercy of their suppliers simply because they do noL know how to 

specify their needs and are not aware of what services they can demand 
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from their suppliers. In order to stay up-to-date on new materials and 

methods, the person responsible for export packaging also needs to be 

informed about new deveJopments. Even if a new packaging material is not 

yet available on the local market, it might be advantageous to import s~ch 

materials if they can contribute substantially to the reduc~d damage of 

exported furnture and, perhaps, help to increase the total export business. 

Corrugated paperboard ~rovides good possibilities for the cons~ruc

tion of tailor-made interior fitments, edg~ protectors, etc., for all 

kinds of furniture packages. Wood is still an important raw 1112terial for 

the packaging of furniture, particularly for heavy ite&s. Figure 5 shows 

a corner construction called the "three-way corner" gives the best pos

sible strength to wooden boxes and crates. For wooden crates, maximum 

strength with a minimum amount of raw material is achieved by the applica

tion of diagonal reinforcements to the sides of the crate. Figure 6 shows 

a crate made throughout with "three-way corners" with diagonal reinforce-

ments of its sides. 

IEJE!J 
0'40 0941 

0 
[7 ~ 
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= s 
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Fig. 4: Tailor-made corruiated paperboard interior fitments, edge protectors, 

etc. for furniture packages. 
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Fig. 5: "Three-way" corner construction in wooden boxes and crates 

Fig. 6: Crate with diagonal reinforcements and "three-way" corners. 

F. Some practical hints in furniture package design 

Each type of furniture has its own particular requirements as to the de

tails of the most effe~tive construction of the package. There are big varia

tions in packaging techniques for a rattan chair, an upholstered sofa or a 

knorkeo-down kitchen cupboard. It is, consequently, very difficult to give 

detailed guidelines for how each type of furniture should best be packaged, 

but certrin comaon principles can be sumaarized as follows: 

1. The package should be tightly fitting in order to prevent any move-

ment of the furniture item, or its parts, inside the package. This will 

give maximum stacking stren~th and minimize the risk of abr~sion and scuf

fing/scratching. Remember, however, that one of the most important func

tions of the package is to absorb shocks, which it cannot do if the whole 
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unit is coapresaed into a solid block. Some packaging aaterials, such as 

corrugated paperboard, ab~ paper, voodvool and cellulose wad- ding, 

have poor resiliancy characteristics and a package, ffbich h~s ori- ginally 

been tightly packed, aigbt became looee after being aubllitted to long 

storage time, stacking or shock• during handling and transport. 

2. All furniture, such a• doors, shelves, dr.svera, etc., should be fulLy 

secured and i11110bilized during transit. For instance, it is not enough 

just to lock cabinet doors - there aight be d ... ge both to the lock or to 

the hinges if the doors are not fixed in position or reaoved and wrapped 

separately. Detached legs, gl .. s!airrors, orn&llellts, fittings, hardware, 

etc., should also be separately packed and firraly attached to the furni

ture, or otherwise, inside the package to prevent any aoveaent, whatever 

the position the package a~t be put into. Figure 7 shove the packaging 

of a filing cabinet, pra.idi..ng clearance at top, bottoa and front (to pro

tect the drawer handles). If furniture l~g• cannot be detached during 

transport, it is uecesaary to secure the furniture itea inside the crate 

in a suspended position. 'lbe aapporting piece of vood is nailed to the 

underside of the furniture and faatened to the aides of the crate. 'lbe 

correct way of nailing is abCllllD in the picture (aee figure 8). 'lbe inside 

of the package should al•o be checked for any loose nails, screws or other 

foreign aatter which could d ... ge the finish of the furniture, eg. by 

rubbing into the surface. 

3. Corners, edges, legs and protruding parts of furniture aust be 

a~e.1uately protected against aechanical shocks by the proper use of 

cushioning aateriala in the fora of pads, supports, interior fitaents, 

etc. lilen using edge and/or corner protection pads, they should be placed 

correctly and securely fastened ao that they cannot vork themselves 

loose. Expanded polystyrene is becoming aore and aore popular for corner 

end edge protection. 'lbese are delivered in standard sizes and easily cut 

to fit individual furniture items (see figure 9). Shrink or stretch wrap

ping is ideal for this purpose. Sbrink-~rapping can be done with a low 

coat, hand-held shrink-gun, much lite an ewer-sized hair drier. 'lbese are 

usually heated by , .. C.ee figure 10). An alternative to shrink-wrapping 

is stretch-wrapping, uaing a atretchable plastic fila which is wrapped 
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Fig. 7: Packaging of a filing cabinet, pro•iding clearaGCe at top, bottom and 

front (to protect the <!r 1ver handle•). 

Fig.8: Suapeoding furniture io a crate to aecure it. 

1 
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Fig. 9: Expanded polysterene used for corner and edge protection. 

Fig. 10; Shrink-wrapping with a hand-held shrink gun. 

tightly around the package or packet. 'nlia can be done in a simple way by 

using a hand dispenser as illustrated in figure 11. Some types of protection 

pads, having an abrasive surface, require an addition of a soft material, eg. 
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cellulose wadding or tissue paper, between the pad and the surface of the 

furniture, in order to avoid aartings or scratches. Figure 12 shows an 

ex-ple of al' interior wooden fraae for reinforcement of corrugated boxes. If 

strings or straps are used for holding protection pads in place, special 

attention sbo•1ld be given to the prevention of d-..ge at the contact points 

where tightening pressure is applied. 

Fig.11: Stretch wrapping, using a stretchable p!astic fila. 

Fig. 12: Exaaple of interior wooden frame 

for reinforcement of corrugated boxes. 
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4. Lacquered or painted aurface• ahould be eapecially protected againat 

abraaion and scuffing through the uae of plaatic fil .. , tiaaue paper, 

celluloae wadding, aoft cotton f~bric or siailar •oft aaterials with a 

a90oth and even aurface. In aoat caaea, even a regular brown wrapping 

paper ia too rough for thi• purpoae, 91ld corrugated fibrebocrd in direct 

contact with poliahed furniture would certainaly leave aarka on ita aur

face. Yien plastic filas, waxed paper or similar aateriala are uaed in 

direct contact with furniture, it is eaaential to aake aure that they do 

not react with the surface of th~ furniture, getting attached to it or 

tarn:abing it. Thia ia alao valid for textile and leather upbolatered 

furniture. lo tbia context, apecial conaia!ration abould be given to the 

negative behaviour of aucb packaging ~ateriala under high teaperaturea, 

and high relative hU11idity condition•. 

5. In aoat cases, packed furniture abould be protected agaioat dust, 

dirt and exceftaive aoiature during •hipping by the use of external or 

internal wrapping with plaatic fila, apecially treated paper etc. Shrink 

and stretch vrappinG ia increaaingly uaed for his purpoae in furniture 

packaging. The package abould alao be effectively closed, eg. with a good 

quality paper or plastic adbeaive tape. Figure 13 above an outside wooden 

tray •trapped to the box for the protection of the buttoa of the p•ckage. 

Fig. 13~ Outaide wooden tray, •trapped to the box, for the protection of 

the bottOll of the package. 

~ 
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6. Kost furniture packages require a· clearance between the outer wall of 

the package and the surface of the furniture being packed. 'Ibis clearan~e 

is achieved by using protection pads for ~dges and corners and various 

types of skids or suspending construction to protect the base of the fur

niture, the legs, etc. Clearance between the walls of t:ie package and the 

surface of the furniture itea is achieved, eg. by various applications of 

double-face corrugated boards. Various ways of assembling w~oden skids 

and reinforce•ents, eg. for corrugated boxes. Use of corner and edge pro

tectors, in this case is •ade out of corrugated fibreboard, maintaining 

the required 3/4 inch clearance around the packed furniture. Rein

forcement for a large furniture box with an extra frame for clearance at 

the bottom of the p•ckage. Top and botto• corrugated tra1s, reinforced 

with collars and light wooden frames to ahieve the 3/4 inch clearance 

between the furniture ite• and all six sides of the outside box. 

Fig.14: Various applications of single and double-face corrugated board 

to provide clearance between the wall of the package and the surface 

of the furniture. 
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Fig. 15: Various ways of assellbling wooden skids and reinforcements for 

corrugat~d boxes. 

Fig. 16: Use of corrugated fibreboard corner and edge protectors to the 

3/4 inch clearance around the 98Cked furniture. 

Fig. 17: Reinforcement for a large furniure box with an extra fra.e 

for clearance at the bottoa o~ the package. 
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Fig. 18: Top and bottoa corrugated tray•, reinforced with collacs 

and light wooden frame•, to a chieve the 3/4 inch clearance 

around the packed furniture. 

0fficial reqJire.eo~s for each type of furniture and package foT the 

market in the United States are detailed in the so-called "F-specifi

cations", published in the Uniform .-reight Classification (Bihl. ref. No. 

10). A coaaonly used clearance requirement in these apecifications is 

3/4" (19 -> or 1 1/2" (28 mR) for upecially delicate furniture. Fur

niture with lega exceeding 8" (203 im) should be suap~nded inside the 

package providing a leg clearance of 3/4" (19 am). The F-specifications 

also inc~~de detailed requirements for timber diaenaions, corrugated board 

grades and the cushioning pads to be used for each type of furniture 

Many ahippers require • quality stamp to be affixed to the ccrrugated 

boxes, certifying the strength of the aaterial us~d. Thia stamp 1s 

required, for example, by railroad and trucking conpanies ln the United 

State• but it has alao found wide use elaewhere (aee figure 19). Inter

nationally atandardized (ISO) ay.hola ahould be uaed to give inforaation 

to ahipera on handling requirement• for tranaport packages. Note par

ticularly the aymbola for where a sling ahould be att&ched and where the 

centre oi gravity ia ~ocated (upper &nd lover left of figure 20). 
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Fig. 19: Quality at..., to be affixed to the corrugated boxea. {'lbi• •tawp 

ia required by railroad and trucking campanie• in the United Statea. 
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Fig. 20: Internationally atandardised {ISO) •Jllbola. 

8. Detailed technical inforaatioo and •pecificatioo• for the packagioa 

of furniture are available frOll the follovina aource•• 

Bobaan loduatrial Traffic Coa•ultant• Inc. 

P.O.lox 889 

Gardner, Maaaachueett• 01440 

United States 



Forintek Canada 

800 Montreal Road 

Ottawa, Ontario 

canada 
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Furniture lnduatry a.aearch A.uociaticra (FIRA) 

Maxwell IWad 

Stevenage, Bert•. SGl 2BW 

Great Britain. 
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