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Food Waste Management

Food Waste Management
Introduction to Food Waste Prevention
In this section you will learn about:
Understanding why food waste is a global problem.
Explore reasons for preventing food waste.
How to identify the benefits from reducing food waste in your business.
Big Picture
On a global scale, according to the United Nations Food & Agricultural Organization a third of all food produced is wasted or about 1.3 billion tonnes of good edible food per year. This occurs all along the food chain from farm to fork, or from production and processing through to distribution, preparation and consumption. This is not only an ethical issue as so many people around the world and even right here in Ireland go to bed hungry, but it is one of the largest contributors to global warming and climate change. This is the reason why for example the European Union has set a goal of cutting food waste in half by 2030. To meet this goal, everyone has a role to play including people in the hospitality industry.
Key Facts & Why reduce food waste?
If food waste was a country, it would be the 3rd largest emitter of green house gases after China and the United States representing 11-13% of total worldwide emissions. This is because we are using a third more land, energy, water, fertilizer, pesticides, machinery and labor to grow food that often ends up in landfills and incinerators, adding to even more greenhouse gas emissions (landfills emit methane, a more potent greenhouse gas than carbon dioxide, when biodegradable materials decompose under ground without oxygen they release both methane and carbon dioxide, and incinerators emit carbon dioxide and nitrous oxides when food waste is burned). If we cut down forests to grow food that is thrown away, we are reducing the planet’s ability to absorb carbon dioxide and sequester carbon while decreasing biodiversity the planet needs to maintain an ecological balance for our survival. As more land is cultivated to grow wasted food, more carbon dioxide is released when fields are ploughed. We are also using a third more fertilisers, a third more pesticides, a third more water, a third more machinery and energy to run that machinery and a third more labor to grow wasted food. To visualise this, imagine that it takes 94 islands of Ireland and 200 times the annual flow of the River Shannon to grow wasted food worldwide. So you can now see why this is such a huge problem environmentally.
So what can you do? As food is an important aspect of everyday life, how you manage food can have significant implications for the environment. In fact, for all of the things you can do to reduce your business’ carbon footprint, the biggest impact you can have are the every day decisions you make about food. These include buying local to cut down on the miles food travels to your business, purchasing foods that are in season to reduce the need to preserve or freeze food for later use, reducing the amount of meat in our diets or on your menu, especially red meat as cattle are less efficient in converting plant materials into protein when compared to poultry or fish, and finally to reduce food waste for all of the reasons detailed above.
“In a world where 1 in 9 people suffer from hunger, the fact that more than 1 billion tons of food is never consumed is a paradox. Knowing that if only one-fourth of all food loss and waste could be rescued, world hunger could be extinguished, should serve for a moment of deep reflection.”- IDB Invest.

Why Reduce Food Waste?
Bringing this down to Ireland, about a million tonnes of food waste are generated on an annual basis with over a third coming from businesses including the hospitality sector. As a whole, that is about 100,000 refuse lorries of food waste per year or over 33,000 trucks annually for the commercial sector alone. That’s not only a lot of waste, its also a lot of money being thrown away. If we use an average food purchasing and disposal costs of €3 for each kilogram of wasted food, Ireland is throwing away about €3 billion of good edible food each year with businesses tossing around €1 billion of this down the drain. Ouch! An audit of one business in Mayo (Nevin's Newfield Inn), a 12 bedroom B&B pub and restaurant revealed that the over serving of food cost the business more than €40,000 per year in excess food purchasing costs. Eliminating or reducing this waste goes straight to the bottom line with little or no investment required. All it takes is adjusting how food is ordered or purchased, stored, prepared and served. That is what this course is all about; how to identify and prevent food waste so you can make more money while keeping customers satisfied and happy.
Why Food Waste Is Bad For Business
In a rapidly changing sector where the customer experience is priority, food waste can often be ignored. As a food business, any improvements that can be made to this waste has a positive impact on your bottom line.
Globally, it’s estimated that one third of all food produced for human consumption is wasted. This waste has negative impacts on society and contributes to climate change. Wasting food means wasting all of the energy and resources that went into producing it.
Food waste is a complicated problem. It occurs at every stage in the supply chain, including food service. There’s no one-step fix but there are plenty of actions that you can carry out to help solve the problem and save money.
Nobody likes to see food going to waste and people all over the world are coming together to create solutions to this problem. With more and more meals being eaten outside of the home, food service has an important part to play in this effort.
We estimate that the Irish food service sector wastes 150,000 tonnes of food per year. This is split between hotels, restaurants, and canteens. While this is a problem, it can also be seen as an opportunity to improve.
*The above text came from The Clean Technology Centre’s Less Food Waste More Profit publication which was funded by Ireland’s EPA.
Benefits for the Hospitality Sector
Preventing and reducing food waste from your business:
Saves you money on waste disposal bills by reducing the number of compostable and food waste bins filled and collected.
Saves you money on food purchasing costs.
These in turn increases the profit you make from running your business.
Makes you feel good about helping to meet important national, EU and global goals for reducing needless food waste so you are a part of the solution instead of contributing to the problem.
Allows you to promote your business as an environmentally friendly sustainable enterprise.
Increases customer loyalty and wins new customers, in other words, helps you grow yourbusiness.
Measuring Food Waste in Your Business
In this section you will learn:
Explore why measuring food waste is the first step in preventing and reducing food waste.
Understand how to measure food waste.
Identify the reasons why your business is wasting food.
Learn how to calculate the cost of food waste for your business.
Why Measure Food Waste
Measuring food waste is the first step toward understanding how large a problem it is for your business and how much it is costing you. This establishes a baseline for measuring the progress and savings you make through improvements incorporated into the day-to-day operation of your business. In addition, understanding the cost of food waste helps motivate you to do something about it. Finally, this step helps you identify the causes of food waste so you can create an action plan to address food waste in your business.
How to Measure Food Waste
Measuring and weighing food
Tracking food waste is the important first step to understanding what is being wasted and from where. Food is wasted in different amounts and for different reasons depending on the business. Although this guide gives plenty of actions to reduce food waste, the situation is different in every business so the best way to start is to pay attention to your own waste.
Waste Bills
Take a look at your waste bills and see how you are charged. (you can learn more on this in our Waste Management course.link to global version of waste course) If you are not getting information on the weights of your bins, speak to your waste contractor and request that information. Compare the weights of food bins from your bills to a relevant measure of business activity. We recommend using number of covers but other measures of activity such as gross income can also be used. Comparing food waste against the number of covers creates a benchmark of food waste per cover.
Weighing Your Food Waste
If you don’t already have information on the weights of food waste bins, weigh the bag(s) of food waste leaving the kitchen at the end of each day for at least a week. Compare this to the number of covers (or other measure of activity). This will give you a good estimate.
Total Food Waste DIVIDED by Number Of Covers = Food Waste Per Cover Benchmark
The level of food waste varies by sector, as can be seen from the benchmarks shown below. Not all of this food waste is avoidable. A proportion of this waste comes from peelings and off-cuts from food preparation. This’ unavoidable’ food waste varies depending on the business type but on average, this waste accounts for just 25% of food waste thrown away.
*A cover is the number of people who eat at a restaurant or stay at a hotel. In other words, how many people eat at a restaurant per day or how many rooms are occupied in a hotel each night.
Setting goals and monitoring	Comment by Fernanda Rodak: Suggested new content

After having obtained a baseline, it is important that your business: 

· sets food waste reduction goals;
· monitors these results weekly or fortnightly; and
· revises and adapts strategies and staff training depending on the success and failures of current efforts towards food waste reduction.

One effective way to track food waste is by using a tracking sheet, such as this one, or kitchen tech solutions such as Winnow and Food Intel Tech.
Identify the main sources of food waste in your business
Weighing total food waste is a great way to get an idea of the situation. However, to get a better understanding of the reasons behind this waste, more detail is needed. Consider recording food waste from different areas of the kitchen or from the following categories:
 Unserved food waste: Food that was intended to be eaten but for some reason was not. This is a key area to consider for cost savings. Unserved food can include out of date stock although it may be useful to look at this separately. Bulk cooking, customer variability and poor stock control affect this waste.
Plate waste: Uneaten food left on plates gives an indication of potential portion size or recipe problems.
Preparation waste: Primarily made up of unavoidable trimmings and peelings but often has room for improvement.
Often these three types of food waste occur in different areas of the kitchen so can be easily kept separate.
To accurately measure food waste from the various sources, you may want to place separate collection bins and log sheets in the kitchen for each of the main areas of generation: food preparation waste, unserved food and plate scrapings. This will help pin point wasteful practices and assist you in identifying easy remedies for food waste prevention.
The main sources of food waste in the Irish food service sector:
38% Plate Waste - Food that was served to customers but not eaten. 
35% Preperation Waste -  Generated in the kitchen. Largely unavoidable or of low value, but not always.
27% Unserved Food Waste - Food that was bought or prepared with the intention of serving but ended up as waste. Includes unused ingredients.
What’s food waste costing your business?
To see how much food waste is costing you each year, first weigh the food you are throwing out over a week’s period of time. Then multiply that figure by 52 (the number of weeks in a year). This goes in the first area on the left of the equation above. You can also get an idea of how much food you are throwing out by looking at your waste bills. This may be a more accurate way of determining the annual amount of food waste your business generates because your business may be seasonal or food waste may vary throughout the year. 

Next select the type of business you are from the four categories outlined below. 
The cost of food waste for each sector was as follows: (NB. The below figures are based on Ireland. Please see if figures for your country are available before calculating for a more accurate reading.)
Quick-Service Restaurants  - €2.73 per kg
Full-Service Restaurants - €2.90 per kg
Hotels - €3.38 per kg
Workplace Canteens - €3.50 per kg
Enter the cost per kilogram into the middle section of the equation below. Then simply multiply the kilograms of waste generated per year by the cost per kilogram for your sector. This will provide you with an estimate of the money you are spending each year on food waste and includes both disposal costs and the cost of food purchased that is wasted.
*Text for this learning module, Measuring Food Waste in Your Business, came from the Clean Technology Centre’s Less Food Waste More Profit publication which was funded by the EPA.
 
 
 
Preventing Food Waste
In this section you will:
 Look at the options for preventing and reducing food waste in your business.
Food Waste Prevention Options
The following tables of food waste prevention options have been taken from the Clean Technology Centre’s Less Food Waste More Profit publication which was funded by the EPA Ireland. These ideas came from over 50 chefs in Ireland so hopefully some of them will be applicable to you as well.
Actions to prevent food waste
Staff training	Comment by Fernanda Rodak: Suggested new content

The first step is to raise staff awareness on the issue of food waste and provide training on food waste reduction strategies and best practices. The training can include presentations,
Q&As, off-site visits to composting sites and even volunteering activities such as surplus food donation to communities. It is important that the staff understands the key role they play in food waste reduction and feel motivated to take part.

Purchasing
 Purchasing is the first place where food waste can be avoided. If it’s not bought, it can’t be wasted. Keeping accurate records of existing stock and a well-managed purchasing system are key ways to prevent unnecessary food from getting into the kitchen.
 Assign a 'Purchaser' - If possible, all stock should be ordered by one person to avoid mistakes and over ordering. The person responsible for ordering should communicate regularly with other staff about excess or shortages of stock.
· Streamline deliveries - Streamline procedures for receiving deliveries (especially chilled) and transferring goods to appropriate storage. Also, make sure that the products received have enough shelf life and have been transported at the right temperature and with the right packaging to protect them from damage.	Comment by Fernanda Rodak: Suggested new content
Purchase Local - Buying local ingredients ensures customers have the freshest available produce, reducing the risk of spoilage. Local sourcing can also make it easier to negotiate deliveries that suit you. It has other environmental benefits including reduced food miles and greater potential to use reusable packaging loops such as crates.
 Gow Your Own - Growing your own herbs means you can pick what you need, when it’s needed, avoiding expensive and highly-perishable packaged herbs. Hardy, easy to grow herbs like rosemary, thyme and mint are good ones to consider. Similarly, salad greens are easy to grow but expensive to buy.
Stock Control - Use the data analytics on the till to inform stock control and forecasting. Bulk Buying -  Buying larger quantities of ingredients can be more economical, but only if all is used. Beware of the potential for false economy when bulk buying, especially foods with short to medium shelf-lives.
 Build Relationships - Keep a good conversation going with your suppliers. There may be an opportunity to buy surplus produce at a discounted rate and add seasonal specials with good margins. Perfect for preserves.
Storage
In busy kitchens it’s all too easy for storage spaces to become disorganised and for food to end up forgotten about. Maintaining an organised storage system is vital for preventing unnecessary waste in the kitchen.
 First-in-first-out - When storing new deliveries, always place the new items to the back and bring existing items forward. This ensures older items are used first. Once washed and prepared, store raw vegetables and other perishables in reusable airtight containers to prevent unnecessary dehydration and spoilage. Store these containers in the refrigerator at or below 5C where applicable.
 Vacuum Pack - Vacuum packing expensive foods like meat, fish and sauces maintains freshness and extends shelf-life. It’s a useful way of keeping ingredients that are bought in bulk (e.g. nuts) or occasionally used (e.g.sun-dried tomatoes). Vacuum packing can also save time in the kitchen because batches can be prepared less frequently when they can be kept for longer.
· Other optimised storage options - Marinating meats and vegetables, sous vide and ozone food preservation are other effective methods for extending the shelf life of food products.	Comment by Fernanda Rodak: Suggested new content
Label - Have a clear labelling system in place to mark all foods when tubbing and storing. Make sure you ‘stick’ to it!
Maintain cold storage - Make sure fridges, cold rooms and freezers are well sealed and calibrated as required to make sure correct temperatures are maintained.
Light it up - Ensure that food storage areas are well lit so that everything in stock is easily visible.
PREPARATION & COOKING
The kitchen is where there is the most control over food, yet in many businesses it is a large contributor to overall food waste. Maintaining good practice in the kitchen can make a big difference, without having any effect on customer interactions.
 Check your trimmings -  Over-trimming typically occurs in the preparation of bulk meats and whole vegetables. To see how much trimming occurs place a tub or caddy near the meat preparation area. Check the contents of the tub regularly before emptying into the main bin. Consider weighing the offcuts and calculating the price of this waste. Although more expensive per unit, it may be more economical to buy preportioned meat.
 Maintain equipment - Keep ovens and cooking equipment calibrated to avoid discards due to overcooking. Good practice such as keeping knives sharp can also reduce unnecessary waste.
Anticipate demand and track trends - Each day, keep a board for staff with a note of bookings, forecasted weather and special events. Keep a folder with records of covers and other information for notable dates such as graduations, communions etc. Refer to these records the following year to inform food ordering and preparation. Although most people in food business do this instinctively, having a written record can really help refine this.
Make stock - Consider getting some use out of vegetable and meat offcuts by using them to make stock.
Food to order - Whenever possible, prepare foods to order to avoid waste generation from overpreparation.
Standardise recipes - In large kitchens, recipes should be standardised for all staff. This reduces the risk of error and maintains standard procedures which are easier to follow. Customers will know they can enjoy the same delicious food every time.
Food safety - Good food safety practices will reduce cross-contamination and reduce the incidence of disposing of food that has become contaminated.
Avoid inedible garnished - Avoid inedible or rarely eaten garnishes that end up as waste. Using decorative plates and clever plating reduces the need for these garnishes while maintaining an attractive appearance.
 Batch size - Keep batches of pre-prepared staple food such as pasta, potatoes and vegetables as small as feasible. Although cooking an extra batch now and then takes staff time, frequently throwing leftovers away is a costly habit.
 Turn leftovers into turnover - Common examples of this include bread into breadcrumb and vegetables into soup. Get creative with this. Specials are the perfect opportunity to repurpose food. Reward staff in the kitchen who come up with popular specials and reward front-of-house staff who sell those specials to clientele.
SERVING
No matter how well your kitchen operates, the customer always has the potential to create food waste. Although this may seem inevitable, clear communication through the menu and by serving staff can make a big difference. Communication is key.
 Bread - If you serve bread before a meal, ask customers whether or not they would like it first. If possible, minimise the quantity of bread provided prior to the meal. Filling up on bread can lead to food waste from the main meal and can reduce the likelihood of customers opting for dessert.  Offer leftover boxes - Offering leftover boxes or doggy bags reduces plate waste and has been shown to increase customer satisfaction. When customers know this is an option, it can improve sales as they know they can enjoy any leftovers later
 Offer more later - Many businesses pride themselves in their large portions, but piling on the food is not the only way to appear generous. Where the serving situation allows, offer second helpings rather than initial large portions. Customers will still be impressed by your generosity and it will save you in the long run.
 Go trayless - According to the Clean Technologies Centre in Ireland Several studies into food waste in the canteen sector have found that removing trays can reduce plate waste by up to 30%.
BUFFET MANAGEMENT	Comment by Fernanda Rodak: Suggested new content
Buffets are a common source of waste in restaurants and hotels. It is estimated that an average 5-star hotel buffet throws away up to 50 kg of edible food during each service period. But there are many strategies to reduce food waste in buffets. 
· Control temperature - Use temperature-controlled vessels to preserve food quality in the buffet.
· Control servings - Make sure that your staff monitors the amount of food displayed and only replenishes when demand dictates. Also, refrain from replenishing the buffet in the last quarter of service.
· Smaller containers - Use smaller food containers and choose to replenish the buffet in less quantity but with more frequency.
· Communicate - Make sure all dishes labelled with their name, category (vegan, vegetarian, gluten-free, halal, etc.) and ingredients that they contain to avoid too much experimentation – and potential plate scrapings.

MENUS
The menu is an excellent tool to reduce food waste and increase sales. It is one ofthe most important ways to communicate with customers. These days, with most businesses providing a menu online, it may be the only communication you have with potential customers.
· Raise awareness - Raise guests' awareness of your business's food waste reduction efforts by displaying signages on the menus, buffets and tables to encourage them to minimise waste.	Comment by Fernanda Rodak: Suggested new content
Just desserts - Choose to prepare and serve some desserts that keep for several days rather than mainly creamy desserts with shorter shelf-life.
 Surprise menu - Similar to an early bird, a surprise menu can be offered at a discounted rate. In this case, customers do not choose what dishes they want. This provides a great opportunity to use up food that may not be selling that day, while giving your customer great value and a chance to try something new.
Be clear - The menu should be very clear on what is included in a meal. Always include the sides and any sizeable garnishes in the description.
Menu planning - Design the menu so that fresh and perishable ingredients can be used in a variety of different meals. This reduces the range of ingredients needed and the risk of ingredients going unused.
 Include flexibility - The specials menu is an excellent way to use up surplus ingredients while adding variety to the everyday offerings.
PORTIONS
Portions are so tricky to get right. They’re a constant balancing act between food waste and happy customers. Like value, very often portion size can be a matter of perception.
 Sauce - Believe it or not, sauce is a major contributor to plate waste across many food businesses. Ramekins are very often oversized and lead to large amounts of uneaten sauce. As one of the more expensive items put on a table, sauce is one to watch out for.
 Half portions - Offer half portions or starter portions on suitable dishes and be clear that you offer this. Half portions improve customer experience, can have better margins than full portions and leave more room for dessert.
 Communicate - Chef-customer interfaces such as carvery counters offer a valuable opportunity for customers to“hold the sauce”. Keep lines of communication open and find out exactly what customers want.
 Side portions - Serving side portions of vegetables to large tables or functions mean that customers can take as much or as little as they want. However, very often these portions are too big or too numerous. Pay attention to how much veg is typically coming back from side dishes. Perhaps serve less at the beginning and offer more?
Standardise portions - Ensure uniform portions of each item are standardised across the kitchen team. Facilitate this amongst staff with adequate scoops, measuring cups, ladles, scales, etc. Milk jugs - Leftover milk in jugs is a type of waste that really adds up. Having a self-service station will minimize it. Otherwise, keep jugs as small as possible.
If food waste cannot be prevented, donating or distributing to people is the next best option. Donated food must be fully labelled, including allergens, and handled in compliance with food safety practice. Contact your local Food Safety Authority for more details.
Other proven ideas for reducing food waste include:
Reducing the size of plates, especially in buffet settings as people tend to fill plates all the way with food so they feel they are getting their money’s worth.
Offering a children’s menu with smaller portions and a lower price tag for customers with kids.This can encourage more family business.
Cutting down on the purchase of pre-prepared foods. Especially for larger establishments, the cost




of convenience often outweighs the cost of labour associated with purchasing and preparing whole ingredients. For example, the cost of two ready prepared chicken supreme breasts would be roughly equal to the purchase of a whole chicken, but a clever chef can make more meals out of the whole chicken and thus can increase meal revenue from food purchases. Another example may be to look at already peeled potatoes for making mash. Buying new potatoes in bulk and leaving the peels on will give you more mash for less money. Plus, the mash is more tasty and nutritious.
 Smaller businesses that head to the supermarket to purchase food instead of ordering by phone or online can benefit from following tips aimed at householders: 
Check the freezer, refrigerator and press before you go shopping so you can use upwhat you have before you buy more.
Always prepare a shopping list before you go and stick to it.
Never go shopping on an empty stomach.
Buy in bulk for non-perishables to save money
Don’t fall for the 2 for 1 offers unless you can use them both.
Know where to store food so it lasts, see the A-Z of food in the resources section of this course. Make sauces, soups, stews and curries from unused produce before it spoils, over prepared items and from food near its use by date.
Use the freezer to save and store unused food, over prepared items and food near its use bydate.
Case Study
Don't Tell the Bride! - A busy wedding hotel in Ireland was serving large dishes of vegetables and potatoes to each table and also prepared several extra trays to offer seconds. When they measured their food waste from a 120-person wedding, they found that over 25 kg of vegetables and potatoes were wasted. That’s 210 g per cover– almost a full serving! Looking a little closer, they realised that 17 kg of this was unserved food waste (i.e. it had never reached a plate), while 9 kg was leftovers from plates. With this information, the chef could start reducing the amount of food prepared per person, knowing it would not impact customerexperience.
Hold the 'Slaw - In a town-centre hotel with a busy lunch trade, a side of coleslaw was served with all sandwiches. In this business, serving staff clear plates behind the bar. The chefs, busy in the kitchen, never realised that lots of this coleslaw was ending up in the bin. We measured their waste and found almost 4 kg of coleslaw wasted in one day! This prompted the chefs to change the coleslaw recipe. Once altered, customers responded and serving staff communicated the reduction in waste to the chefs.
Small steps towards a big goal - After measuring the food waste in a large workplace canteen, the sources of waste were identified. Although plate waste was the leading source, staff decided to tackle unserved food waste first. They made lots of small changes in the kitchen, including reducing the amount of porridge and soup prepared. Over a few weeks they reduced food waste by 30 g per cover. Not bad for a canteen serving around 600 people a day! This level of waste reduction amounts to an estimated saving of €12,000 a year.
Managing Food Waste
In this section you will look at:
Understanding how to create an action plan to reduce food waste in your business.
Identify ways to manage food waste on-site using composting, dehydration and anaerobic digestion systems.
 Learn how to measure success from your actions to prevent food waste.
Creating a Management Plan & Strategy
Here are the steps you can take to create a customised food waste reduction plan for your business:
 From Module 2: Measuring Food Waste from your Business, identify the types and quantities of food waste you are generating and understand the reasons why food is being wasted in your business.
 Engage all staff in brainstorming ways to reduce food waste from every aspect of your food management system from food ordering or shopping, food storage and meal preparation to serving food functions. Look carefully at what, how and why you are doing what you are doing to see what can be changed to be more efficient and create less waste. Also explore ways you might be able to reuse food to turn leftovers from food preparation into new dishes to increase turnover.
 Be sure to look at what you are purchasing and try to eliminate single use disposable items such as straws, coffee stirs, disposable cups, and sachets of sauces and jam. Replace them with reusable utensils, washable cups and glasses, and refillable containers. This can save money on both food purchasing and waste disposal costs and will often outweigh potential increased labour costs. Write up a strategy for reducing waste and list actions that can be easily taken by staff all along your business’ food management chain from food ordering to serving meals.
Start small and improve over time. When you have identified the main sources of food waste in your business, consider potential actions to target them. Starting with one or two actions and building from there is a great way to encourage lasting change. Once those new changes have been fully embraced, separate and log food waste again to see what can be targeted next.
 Finally, set up an internal system to collect unavoidable food waste in areas where food waste is being generated, from, for example, food preparation stations within the kitchen and at your busing and dish washing areas.
Donation of food surpluses	Comment by Fernanda Rodak: Suggested new content
The food surpluses that will not be used (or reused) by your business should be redistributed and donated. In 2020, between 720 and 811 million people faced hunger (FAO, 2021), and by donating quality excess food, the tourism industry can help address this global issue. 
Your business can find redistribution and donation partners in the municipality or community and organise regular collections and deliveries that fit everyone’s needs. Partnerships are important for consistency and reliability, from both sides. It is important, however, to ensure that the food redistribution follows health and safety regulations.
Besides donation, your business could also participate in other food redistribution schemes such as food sharing apps. There are many options around the world; Too Good to Go in Europe and the US and Yindii in Thailand are good examples.

On-Site Food Waste Management Systems
No matter how much you prevent and reduce food waste, there will always be some unavoidable food waste that will be left over, including such things as tea bags, coffee grinds and filters, fruit peels, bones, egg shells and trimmed fat. These will need to be segregated foron-site management or collected for recycling or disposal by an authorised service provider. While most businesses in the hospitality industry find brown bins the easiest and best solution for managing leftover food waste, there are some options for dealing with food waste on site. However, careful consideration should be taken before investing in an onsite composting or biogas system. All of these systems are based on biological processes and so need plenty of space and significant maintenance and attention. A problematic or badly managed on-site food waste management system is not what any food business wants. First, consider if your business has a real and longterm need for the resulting energy, compost or digestate before investing inan on-site system. The following methods, technology and equipment have been identified aspotential on-site management systems to deal with your food waste.
Feeding to animals
In some countries this may be illegal, for example in The Netherlands since the outbreak of foot and mouth disease in 2001, it has been illegal to feed catering waste or swill to farmed animals, such as cattle, sheep, pigs, goats, deer or poultry, even it they are kept as pets.
Make sure you follow legislation in your country.
In Sink Macerators 
In some countries this may be illegal, the use of macerators or similar units to dispose of food waste to sewer is prohibited. There is an exception to this if your premises has its own wastewater treatment system and a licence to discharge into surface waters or a drain field has been granted by your local authority.
Make sure you follow legislation in your country.

Food Deydrators 
This technology uses a combination of mechanical agitation and heating to chop and dry food waste into a solid powder like material and a liquid condensate. In theory, these machines can reduce food waste volume by 80-90%. But as physics dictate, things just don’t disappear, they simply change form. So if 100kg of food waste is placed into one of these machines, 10-20kg would come out as a solid powder like material and 80-90kg would consist of a condensate liquid that would need to be disposed of down the drain. In concept, this technology does reduce the volume of food waste to be managed. The powder can be used as a soil amendment around the grounds of your restaurant or hotel, or added to an on-site composting system for landscape materials. The big problem can be the sometimes hidden cost of electricity to heat the dehydrator.
A pilot study conducted a couple of years ago to process fish processing residuals measured the energy required to dry the fish processing waste and found that one kilowatt of energy was needed to dry one kilogram of food waste. On a per tonne basis and with an energy cost of 16 cents per kilowatt hour (exclusive of VAT) that equates to €160/tonne for energy costs alone. Unless you are generating your own renewable energy from wind, solar or hydro sources and you have a use for the solid output, this technology does not make sense from an economic point of view. Plus capital costs can range from €20,000 for a 100kg/daysystem to €75,000 for a 400kg/day system (this may vary country to country).
Composting Systems 
There are many types and sizes of composing systems that could be used to manage food waste on site from your business. For small businesses that generate up to a 20 litre bucket of food waste per week, many home composing systems would work, including the composting of only plant based food waste with landscape materials in one or more composting bins, a turning system, green cones, or one or more wormeries. For more information about these smaller systems, please see the Stop Food Waste website listed in the Additional Resources section of this course. For medium to larger scale businesses, especially for resorts and hotels, there are several commercially made on-site systems available for purchase from various vendors in the UK, EU and US that handle all types of food waste, both plant based and those that come from animals.
In fact, there are several of these systems installed successfully in Ireland. However, For these systems  you’ll need a dedicated staff person who takes responsibility for operating it to make it work for you. These small in-vessel systems are enclosed to control odours and automatically manage the composting process. Most of these systems require space on your property to further cure material coming out of the system in covered piles for several months before it can be used within your gardens or landscaped area around your premise. Catering waste is regulated by the EU’s Animal By-Products legislation. As long as you are processing food waste only generated from your premise and you are using the final compost product within your property there is usually not a problem, however please do check legistation in your own country. Neither is a waste permit from your local authority. However, you may need to apply for a certificate of registration which simply informs your local authority of what you are doing with your food waste. 
In all cases, the cost of purchasing an in-vessel composting system can be substantial and range in costs from several thousand Euro up to €35,000 for a 30 tonne per year system (600 kg/week). However, the cost of in-vessel composters are a lot less expensive when compared to a dehydration unit with an equivalent processing capacity.
Anaerobic Digestion or Biogas Systems 
Biogas systems are another way to manage food waste on site. These range from simple fairly inexpensive units, such as a large ballon type system from Israel, to higher tech fully automated containerised systems (see Home Biogas to SEAB Energy and Impact Bioenergy system websites for more information). For these, food waste is macerated with water to achieve a diluted slurry like material that is 8-12% solids. This mixture of ground up food waste and water is then added to a sealed digester where bacteria that live in the absence of oxygen, like the bacteria that live in your gut, break it down to produce a biogas and a nutrient rich digestate that can be used to fertilise your landscape. These systems can be a little more complex to manage than the in-vessel composters, but you have the benefit of generating a biogas that can be used to heat hot water, fuel a cooking stove or be used togenerate electricity and a low grade heat for space heating. Like the in-vessel composting systems described above, an anaerobic digester would be regulated by the Department of Agriculture Animal By-Products requirements if waste is brought onto your property from other sources or if the digestate produced after digestion is exported off site for application to, for example, a neighbouring farm. 
Biogas systems range in cost from up to a thousand Euro to several hundred thousand Euros depending on size and complexity of the system.
Disposal Options
 Brown & Black Food Waste Bins - Any business that is generating over 50kg of food waste a week in Ireland is required to separate it for on-site management or collection by an authorised waste management service provider who is obligated to provide you with brown bins for your segregated biodegradable waste. (Please check with your local waste management provider as this may vary country to country). These cost less to collect than a similar sized black bins for unrecyclable rubbish. Once collected, the contents of your brown bin are taken to a licensed composting or biogas facility where it is processed into useful products without significant impacts to the local environment. If you are not using a brown bin service to save money on your waste bills, please check with your waste management service provider to sign up for this service. If your current waste management service provider does not offer brown bin service, check to see if there are other service providers in your area that do.
Measuring Success 
There are several ways to measure success from your efforts to prevent and reduce food waste from your business. These include the following: 
 Reduction in food waste: In these difficult times for the hospitality industry, you have to be careful how this is measured. Of course, business is down due to COVID-19 restrictions so naturally waste quantities are also down. As business returns to normal in the later half of 2021 and 2022, the key is to measure waste in relation of overall turnover or on a per cover basis. If your turnover or number of people served remains constant and the number of food waste  brown and/or black bins collected decreases, then you are reducing food waste.     
 Decreased waste management costs: With fewer bins being collected, your waste management costs should go down as well. It is important for you to understand if the lower cost of waste management is due to a decrease in business overall or is actually a result of your business being more efficient by preventing and reducing food waste and increasing the recycling of other materials. 
 Increased savings from food purchases: For many businesses in the hospitality sector over preparation and over-serving food are the main reasons driving food waste. Addressing these represent the biggest opportunities to cut waste and save money on food purchases. As mentioned in the first module of this course, a small 12 bedroom B&B pub and restaurant in County Mayo Ireland revealed that the over serving of food cost the business more than €40,000 per year in excess food purchasing costs. These savings dwarfed any other potential actions that could be implemented to cut costs and increase profits.
 Increased profit: Reduction of costs and increases in saving should go straight to the bottom line. On the one hand, you can measure gross profits but on the other hand you can assess profit per cover or profit in relation to overall turnover. 
 Maintaining customer satisfaction: Making sure that efforts to prevent food waste do not impact customer satisfaction is key to your success as a business. No one wants to be seen as stingyor cheap which can decrease customer satisfaction. But by changing how you prepare and serve food can both reduce food waste and make sure people are happy with the amount of food they receive and feeling that they are getting good value for their money.
 Increase in customers: Sometimes focusing on quality instead of quantity as well as burnishing your environmental credentials can lead to more business. Word of mouth is everything in Ireland and when people are happy with the quality of the food and service you provide, they tell their business associates, friends and family about how wonderful your business is. This in turn helps your business grow and prosper. Isn’t that what we all want?
Additional Resource Links
Section 1 Resources: Introduction to Food Waste Prevention
Food Waste = Money Waste a short video from Monaghan County Council
Food Waste Charter
EPA sponsored Food Waste Charter explores food waste prevention and management for a variety of business in Ireland and is packed with loads of information, videos and guides.
Commerical Food Waste 
EPA funded research report Commercial Food Waste in Ireland and fact sheets for hotels,restaurants.
Savour Food Initiave
Bord Bia’s Savour Food initiative which helps food service organisations prevent and reduce food waste
SDG2 Advocacy Hub
SDG2 Advocacy Hub on the 2nd UN Sustainable Development Goal to eliminate hunger has facilitated the Chef’s Manifesto, a programme and guide developed by chefs around the world for chefs around the world.
Reports - The Business Case for Reducing Food Loss and Waste.
Champions 12.3 is a unique coalition of leaders from around the world to inspire ambition, mobilise action and accelerate progress toward meeting the UN Sustainable Development Goal 12.3 a category within the overall Responsible Consumption & Production goal. Open to find a variety of reports under the subject of The Business Case for Reducing Food Loss and Waste.
Food Waste Pledge
The Pledge on Food Waste is an international certification programme to help businessesreduce food waste in line with the UN’s draft food loss and waste standard.
Food Waste Alliance
Food Waste Reduction Alliance has an abundance of resources and guides on the reduction,donation and recycling of food waste
Section 2 Resources: Measuring Food Waste in Your Business
Calculating the cost of food waste Calculating the cost of food waste.
Measuring & Monitoring
Measuring and Monitoring Food Waste from Resource Efficient Scotland
Log Sheet
Log sheet for recording food waste from unserved food, plate scrapings and food preparationwaste in the kitchen. 
Section 3 Resources: Preventing Food Waste
Bord Bia - quick fixes
Bord Bia’s Savour Food progamme’s food waste prevention quick fix options
Good Practice Reduction 
Food Waste Reduction Good Practice Guide from Food Wise Hong Kong Campaign
Proper Storage
A-Z tips for proper food storage from EPA’s Stop Food Waste Programme
Purchasing and Stock Control
Purchasing and Stock Control from Failte Ireland.
Section 4 Resources: Managing Food Waste
Setting up your collection system
Setting up your collection system for waste guide from Bord Bia’s Savour Food website
Organic Waste Treatment
WRAP report Guidance for On-Site Treatment of Organic Waste from the Public and HospitalitySectors
Small Scale Composting Systems
Home scale composting systems
The following sites are in no way an endorsement of the following technologies or vendors by Sustainable Travel Ireland. They are provided for information only to let you know what sort of options are available for on-site management of food waste.
Small scale in-vessel composting systems
1.Tidy Planet
2.Ridan
3.Composting Technology.com
Dehydration systems
1.Tidy Planet
Small scale anaerobic digestion or biogas systems
1.Impact Bioenergy
2.Seab Energy
3.Qube Renewables
4.Home Biogas
5.My Gug
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