
 

 

 

 

 

 

 

 

 

 

 

Bureau Veritas White Paper 

RETAINING VALUE DURING TRANSIT 
Reducing packaged product damage through testing 

DAMAGE = LOST REVENUE 

A retailer revealed they were experiencing over $20 million 

(USD) in packaged product damages annually. Damage 

was occurring at all stages in their supply chain, from factory 

to distribution center to stores. Suppliers were required to 

pay damage fees even though much of the damage 

occurred after the retailer took possession of the goods. This 

strained relations with key supply chain partners. 

 

In addition to directly lost revenues, indirect costs existed 

for goods with damaged retail packages that found their way 

onto store shelves. Several studies have shown consumers 

avoid damaged retail packages even if the product itself 

demonstrates no evidence of damage at point-of-sale. 

Consumers’ perception of a brand value drops when they 

observe such damage, making them more likely to 

purchase from another source. 

 

The retailer’s key problem was how to align test 

requirements with actual distribution hazards. The 

objective was to set minimum packaging standards for 

future shipments with the goal of reduced damages.  

 

The retailer was also willing to waive penalties in the event 

a packaged product did become damaged, if the supplier 

could show they complied with the retailer’s newly 

strengthened requirements prior to shipment. The intent 

here is to shift the cost focus from simply paying for 

damages without remedy, to investment in more robust 

packaging design. This results in delivery of goods with 

overall ‘end to end’ enhanced value for suppliers, retailer, 

their brands and ultimately their customers.  

DISTRIBUTION  

HAZARDS 

 Packaged products experience a wide range 

of conditions as they are moved from point of 

origin to point of sale. 

While this list is not all inclusive, it represents 

typical conditions a package may endure 

during its transport and/or storage. 

 

  ATMOSPHERIC CONDITIONS  

Humidity weakens corrugated; plastic may 

be weakened or become brittle by extreme 

temperatures; high altitudes may distort or 

damage sealed components; static 

discharges destroy electronics. 

 

  DROP & IMPACT SHOCK 

Packages are dropped, struck by other 

packages or sorting mechanisms, or shift 

and fall during transit.   

 

  TRANSPORT VIBRATION 

Vibration occurs during transit by road, rail or 

air. Severity of motion is low compared to 

impulsive shock but exposure times are 

longer and cause abrasion and scuffing, 

loosening of closures and fasteners, fatigue, 

and cumulative damage. 

 

  COMPRESSION 

Packages are stacked in warehouse storage 

(static), in long-haul transport vehicles 

(dynamic) and/or squeezed by clamp 

handling equipment. The resultant  

compressive forces can be destructive to 

both packages its contents. 



 

 

 

 

 

 

 

 

 

 
 

 

 

DISTRIBUTION ASSESSMENT 

Bureau Veritas formed a project team to review the retailer’s channels through which packaged 

products traveled. Assessment of such channels allowed focus on key distribution hazards that 

occurred during transit. To maximize business impact, the team focused on the most common 

distribution channel.  

 

For this retailer, products were typically packed in Asia, placed into shipping containers and then 

moved by truck to a sea port where they were loaded onto a ship. After a voyage across the ocean, 

the containers were off-loaded at a port on the west coast of North America. The containers were 

then transported by truck to a distribution center where they were opened, master cartons were 

sorted and then re-loaded into new containers by clamp equipment. The new containers were 

transported by rail and truck across the continent to yet additional distribution centers. At this point, 

cartons were unloaded by clamp trucks and placed into a storage facility. Upon receipt of orders 

from stores, packaged product was pulled from storage and loaded into trucks (like a three 

dimensional game of Tetris) via clamp equipment and even manual manpower. At the store, trucks 

were unpacked manually and cartons were stacked and stored locally until placement directly into 

the retail environment. 

 

From the packaged product’s perspective: The initial, empty shipping carton spent days or weeks 

in a flat unfolded stack in a warm/humid environment.  It was then folded into shape and products 

were loaded into it, sealed with tape, and manually loaded into an ocean container. Unlucky cartons 

ended up at the bottom of a stack. In the darkness, under the weight of other cartons, it was 

vibrated, shaken, and compressed. Long intervals occurred in between more vibrations, shaking, 

and occasionally increased compression. Humidity and temperature fluctuated over time. Later, 

cartons were squeezed by clamp trucks, lifting the bottom unit with enough force to move the entire 

stack. Eventually, a single carton was handled roughly by a person before opening.   

 

In summary, along its many touch points, the packaged product experienced changes 

in temperature and humidity, as well as a range of shock, vibration and compression. Each of 

these distribution hazards degrade the ability of shipping cartons to protect products inside and 

the damage to the package or consumer carton lowered sales impact for consumers. 

SOLUTION ENGINEERING 

In comparing distribution hazards faced during transport to test requirements, Bureau Veritas 

discovered a number of gaps. Historical requirements were simple integrity tests, based on a ‘non-

simulation’ scope. These tests evaluated robustness and strength, with limited drop and vibration 



 

 

 

 

 

 

 

 

 

 
 

 

 

parameters, that did not simulate actual transport. Effects of humidity and clamping were not 

considered at all.  

 

A review of what other retailers and brands were using indicated that a ‘general simulation’ was 

being adopted in the market, which better addressed the identified distribution hazards. Such 

simulations have a broad scope of damage-producing sequences, forces, conditions and motions 

that aligned with the handling observations during the assessment.  

 

Customization of the proposed test program occurred to address extensive use of clamp 

equipment. Bureau Veritas measured the range of forces exerted by clamp equipment as well as 

forces required to lift stacks of shipping cartons. Bureau Veritas then set parameters that evaluated 

the integrity of a package to survive such clamping, while also having cartons stacked on top of it. 

Tall stacks of packaged product in the warehouse, often beyond the stacking limits indicated by 

carton markings, suggested the need to increase compression requirements during testing. Rotary 

vibration was replaced with random vibration to simulate conditions in the field. 

 

The test program was defined, communicated and implemented along with guidelines to suppliers, 

including an offer to waive damage fees in exchange for a ‘passing’ test result.  

 

SURVIVIABLE & SUSTAINABLE 

After implementation of the enhanced requirements, suppliers quickly modified packages to 

address the hazards without significantly increasing waste. Many suppliers have gone on to 

conduct their own studies to further reduce packaging materials without loss of key function.  

 

The quantity and costs of damaged goods in the retailer’s supply chain has dropped several 

million dollars in the first year. Supplier penalties for damages were reduced and products are 

making their way through transit to consumers, with less damage than ever before.  

 

Have Questions? Need a Testing Quote? 
Contact Christopher Sidote at christopher.sidote@bureauveritas.com. 

For more information visit : www.cps.bureauveritas.com 
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