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[bookmark: _Toc512944692]Abstract

The facts beyond food waste are alarming. It is a global problem due to its environmental impacts, social issues and economic effects as well. As an involvement to waste minimisation, sources and reasons of food wastage in the bakery including strategies to reduce it are going to be studied. Working together and communication with staffs on waste reduction are keys to map food waste arising. Gathering data to provide waste disposal summary report every night for three weeks could assist and monitor the progress of the study.  Results have shown that the overall waste disposal has been reduced about 50 % compared to week 1 to week 3 period. Since the study has been successful to decrease food waste, it is recommended that strategies can be evaluated and implemented to all In-Store Bakeries in the UK. 
[bookmark: _Toc512944693]Introduction

Reducing food waste is a key priority for many convenience stores in the UK. As fragment of a major project to monitor food waste arising in the business, it was found that 41% of waste was within their bakery departments, in-store bakeries often have far more surplus than charities can use. Retailer’s work with charities is scarcely hitting the waste issues and set aside the biggest problems unaffected (Jarosz, 2017). There is a huge pressure to achieve target sales and minimising waste rather than focusing solely on sales. The aim of this paper is to evaluate a strategy to lessen waste significantly by identifying the source of the waste and analysing relevant data to minimise left-over bakery products. Furthermore, improvements focussed on production planning and effective communication.

[bookmark: _Toc512944694]Background of the Study

[bookmark: _Toc512944695]What is food waste?
[bookmark: _GoBack]According to Park (2012), food waste refers to food intended for human consumption being thrown away after it is kept beyond expiry, “best before” or “use by” date. Whereas, the definition has been criticised because (Bellemare et al, 2017) argues that only food that dumps up in landfills should be considered as food waste. If discarded food is used as animal feedstuff, fertilizer or converted to energy, then at that point it is not wasted. However, there might be cost involved in the process which is impractical to implement on many instances. As a result, the best solution is to reduce food waste to the minimum level. 

[bookmark: _Toc512944696]Negative Impacts of Food Waste
Kirk (2018)  discusses that around 33% or of the food generated around the world for human consumption gets lost or wasted anually. This results to 1.3 billion tons, based on UN’s Food and Agriculture Organisation (FAO). It is comparable to more than 50% of the world’s yearly cereals crop. Food losses and waste amount estimated to US$ 680 billion in industrialized countries and US$ 310 billion in developing countries.  Whereas, 795 million all over the globe  were agonising from chronic malnourishment in 2014-2016. In addition, the manner of food waste disposal is a huge environmental issue. Food waste disposal that utilises anaerobic digestion for feed stock, energy source or  fertiliser yields a large amount of methane which can be detrimental to health and may cause global warming and climate change. Lastly, food waste management by composting may cause large amount of money and labour. If food waste ends up in landfills, the wasted food rots and produce methane gas which is worst compared to anaerobic digestion process (Salemdeeb, 2017).
Per capita food losses and waste, at consumption and pre-consumptions stages, in different regions
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Source: FAO UN

From the table above, about 40 % of losses happen at post-harvest and food production in developing countries while in industrialized countries around 40% of losses occur at retail and consumer levels. Even if just 25% of the food wastage could be recovered, it would be enough to feed 870 million hungry individual.   As a consequence, in high-income regions like many European countries, information campaign to reduce food waste among industries, retailers and consumers is a beneficial measure to decrease the quantity of losses and waste  (UN, 2018). 

[bookmark: _Toc512944697] Waste projects in the  UK
The table below is the first-ever league table ranking of the 7 leading supermarkets according to the percentage of surplus food donated to charity for human consumption. Sainsbury’s waste discards more than 90% of its fresh excess food by sending it to anaerobic digestion or to become animal feed. By comparison, Sainsbury’s is more effective in giving to charity its unsold food compared with seventh rank Aldi. For individuals living beyond poverty, this is a significant number considering every 1000 tonnes of surplus food can be converted into 2.4 million meals. Whereas, the supermarkets are donating only 3.2% (7,806 tonnes) of the total food surplus. It has been a good start but it has a long way to go to maximise the benefit of food waste (David, 2016).

									Source: Evening Standard
WRAP (Waste and Resource Action Programme), a registered UK charity approximates that 1.9 million tons of food is wasted annually in the UK. It is claimed that 400,000 tons (about 21%) of this could be provided to those people in need. Most of the food waste that is not distributed ends up as animal feed, compost or utilised as fertiliser or renewable source of energy through anaerobic digestion (Jarosz, 2017). This is illustrated below in the diagram. 


								                Source: WRAP
[bookmark: _Toc512944698]Analysis of Food Waste in my In-Store bakery 

Primary data is gathering  material by observing or asking particularly for the reason of research work. The benefit of primary data  that can be modified according to the needs of the researcher. However, it is expensive, tedious and time consuming to acquire (Cottrell, 2010).
This study has been made for three weeks to test the efficiency of gathering data and analysis of the project for short period. If the result is productive, it could be implemented as a standard procedure for bakery production.  Since the In-Store bakery is operational from 6:00 – 14:00 everyday, feedback from the evening shift is essential. In addition to this, the store opens daily from 7:00 – 23:00. 
[bookmark: _Toc512944699]Data gathering through interactioms

There is no bakery production from 14:00 but bakery products are retailed up to the closing time. Hence, it is vital for the baker to communicate with the supervisor in-charge in the evening shift of the store to address the availability of the products and to reduce waste disposal. Enquiry has been made through communicating by face-to-face conversation, WhatsApp or regular weekly meeting for the progress and issues of the store. The questions through personal interactions are:


· Are the bakery products available up to 21:00?
· Are target sales meet in In-Store bakery department?
· What are the items going to be baked more?
· What are the items going to be baked less?
· What products are selling more in the evening?




Supervisors at evening shift are sending photos to the baker through WhatsApp at 17:00 and 21:00 to check the availability of food stuffs in the bakery  . Below are sample images.
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       Image 1: Photo sent at 17:00		               Image 2: Photo sent at 17:00
                       4th April 2018					       18th April 2018
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 Image 3: Photo sent at 21:00 (one hour before closing)
	     4th April 2018


Since the baker can observe the sales and availability of product in the morning, no regular comment from other people is necessary for bakery production. Making customers matter by providing accessibility of bakery products could be useful to lure more customers not only to buy bakery items but other grocery products as well. However, overproduction could result to avoidable discarding of food and could jeopardise the profit of the business. Maund et al (2017) argues that effective communication and team working are essential to the success of the programme on improving any task that involves interactions to other person  such as bakery performance in terms of sales and food wastage.  These are the feedbacks of the supervisors through informal conversations by asking essential questions listed above. Firstly, more breads especially baguettes and batons should be baked more before closing the bakery around two o’clock in the afternoon.  Moreover, some supervisors are suggesting to bake more rolls for the evening shift. However, one supervisor recommended to bake less to avoid huge amount of food disposal. Acquiring more information with regards to the number of disposed roll every evening must be observed to resolve this conflict of ideas. All supervisors agreed unanimously about baking less pastry before two o’clock which can result to lesser food waste. During regular meeting, one colleague emphasized the importance of baking breads throughout the evening. The baker is going to prepare an easy access for baguettes and batons for afternoon and evening consumption. This idea might solve the problems on availability, freshness of the products and minimising  waste. Regular meetings are set to check the progress of the bakery. This is crucial to optimise the efficiency of the bakery in terms of sales and waste disposals to maximise margin of profit. 

[bookmark: _Toc512944700]Data gathering through observation
Through gathering information by observation by the night shift supervisors, the following data has been collected daily for three weeks from 1st of April 2018  up to21st of April 2018. The tables below are the compilation from tedious recordings for the analysis of bakery food waste.
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Note: SD signifies Standard Deviation
From the line charts below, food waste on pastries was huge on the first few days of gathering data. With the highest on 4th of April which was 71 discarded pastries to the lowest on 21st of April which was 9 discarded pastries. There is a trend of declining food waste on pastries from day 1 to day 21.  According to the proportion and sales of the industry, the acceptable mean of food waste om pastry is 20 items or lower (Coyle, 2017). On the first week, the objective was not reached. Nevertheless, on the third week, after monitoring the pattern on food waste, there was a significant decline on throwing away pastries.  The pattern on rolls is similar to pastries. From week 1 to week 3, the rolls wastage has been reduced about 50%.  Although, there was a demand to bake more breads, it has been studied that batons and baguettes are selling well during night time. There was also a small reduction of wastage on bread due to not baking by a bulk in the morning more specifically on loaves.  The combined overall food waste average on week 1 was about 65 items. It is hard to imagine that the store was producing this tremendous amount of waste. This could affect profit, environmental issues and social issues as well (Kirk, 2018). However, after accepting issues on food waste and acting responsibly, food waste has been reduced with an average of 30 items on week 3.  Moreover, the target sales in the bakery has not decreased because of baking more items which are highly sellable during night time and baking less on the products which are difficult to sale on the evening shift. With regards to the comment of one supervisor on baking more rolls for the afternoon and evening, the baker can now decide if the trend is only for a day due to weather conditions or if there is special occasion. Considering on 5th of April, 45 items were thrown away while on 13th of April, only 12 units were discarded. Surplus on bakery products can not be analysed in one day. It is best to evaluate it for few days or several weeks. Standard Deviation (SD) plays a major role on the closeness of the outcome to the mean. The lower the standard deviation, the more stable is the pattern.





On the pie chart below, it has been shown that the proportion of the food surplus is to focus more on rolls and pastries. Breads are only 6% of the entire food waste while more than 94% are rolls and pastries. This data could help where to concentrate on managing waste in the bakery.  




 
[bookmark: _Toc512944701]Conclusion and Recommendations

Food waste management is an important system in the bakery to reduce food surplus because of environmental impact, social obligations and economic burdens as well. Effective communication in the workplace is an utmost importance by involving bakers, supervisors and other staff members to avoid surplus and waste-generating errors. Moreover, this could enhance bakery performance on meeting sales target and minimising waste disposals. By gathering and analysing data, it is easier to manage reducing waste by knowing the quantity of products usually disposed. Through research, investigation and analysis, substantial waste disposal reduction has been realised for three-week period.  
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Proportion of Surplus Foods Donated to Charity 

Food Surplus	
Sainsbury's (7.6%)	Tesco (4.5%)	Waitrose (3.3%)	ASDA (3.3%)	Co-op (2.4%)	M 	&	 S (1.6%)	Aldi 0.5%)	38767	62200	12960	33120	12720	10320	13440	Food Donated	
Sainsbury's (7.6%)	Tesco (4.5%)	Waitrose (3.3%)	ASDA (3.3%)	Co-op (2.4%)	M 	&	 S (1.6%)	Aldi 0.5%)	2935	2800	431	1100	309	168	63	Leading Supermarkets in the UK


Food Waste in Tonnes




food waste in the UK (1.9m tonnes)

Tonnes	

Food Waste in the UK (Distributed to Charity)	Food Waste in the UK (Not Distributed)	400000	1500000	
Food Waste in the Bakery

Pastries	43191	43192	43193	43194	43195	43196	43197	43198	43199	43200	43201	43202	43203	43204	43205	43206	43207	43208	43209	43210	43211	25	37	36	71	35	20	30	23	12	32	50	16	28	11	13	15	21	21	10	18	9	Rolls	43191	43192	43193	43194	43195	43196	43197	43198	43199	43200	43201	43202	43203	43204	43205	43206	43207	43208	43209	43210	43211	20	22	23	45	24	23	24	16	15	18	25	16	12	16	14	12	14	16	10	15	13	Breads	43191	43192	43193	43194	43195	43196	43197	43198	43199	43200	43201	43202	43203	43204	43205	43206	43207	43208	43209	43210	43211	1	2	2	1	4	7	6	1	1	2	3	3	6	4	1	2	2	1	2	2	3	Date


Number of Items




Weekly Bakery Food Waste

Pastries	
Week 1	Week  2	Week 3	254	172	107	Rolls	
Week 1	Week  2	Week 3	181	118	94	Breads	
Week 1	Week  2	Week 3	23	20	13	weekly observation


Number of Items




Weekly Average of Food Waste in the Bakery

Pastries	
Week 1	Week  2	Week 3	36.285714285714285	24.571428571428573	14.761904761904761	Rolls	
Week 1	Week  2	Week 3	25.857142857142858	16.857142857142858	13.428571428571429	Breads	
Week 1	Week  2	Week 3	3.2857142857142856	2.8571428571428572	1.8571428571428572	Weekly Observation


 Number of Items




PROPORTION OF BAKERY WASTE

Three Weeks	


Pastries	Rolls	Breads	75.61904761904762	56.142857142857146	8	
2
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Week 1 Pastries Rolls Breads

01-Apr 25 20 1

02-Apr 37 22 2

03-Apr 36 23 2

04-Apr 71 45 1

05-Apr 35 24 4

06-Apr 20 23 7

07-Apr 30 24 6

Total 254 181 23

Mean  36.29 25.86 3.29

SD 16.53 8.55 2.43
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Week 2 Pastries Rolls Breads

08-Apr 23 16 1

09-Apr 12 15 1

10-Apr 32 18 2

11-Apr 50 25 3

12-Apr 16 16 3

13-Apr 28 12 6

14-Apr 11 16 4

Total 172 118 20

Mean  24.57 16.86 2.86

SD 13.73 4.02 1.77
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Week 3 Pastries Rolls Breads

15-Apr 13 14 1

16-Apr 15 12 2

17-Apr 21 14 2

18-Apr 21 16 1

19-Apr 10 10 2

20-Apr 18 15 2

21-Apr 9 13 3

Total 107 94 13

Mean  14.76 13.43 1.86

SD 4.92 1.99 0.69
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