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Abstract: Recently, research on food loss and waste and the related environmental impact has increased globally. Wasted
food creates nitrogen emissions throughout the food supply chain, from agricultural production and food processing to
consumption and waste disposal. Although the generation of food waste must be reduced, the lack of quantitative information
on the production of household and catering food waste has led to an underestimation of waste volumes and inhibited the
development of sufficient policy interventions designed to decrease food waste. The present study investigated the volume of
catering food waste generated in Beijing and calculated its nitrogen footprint. In the present study, we focused on avoidable
food waste, i.e., all wasted food and raw materials that could have been consumed had they been prepared differently. Other
bio—wastes, such as vegetable peels, bean dregs, or bones, were not measured. During first—hand surveys of the catering
sector of urban Beijing in 2013, 136 restaurants were studied. These establishments were divided into large, medium,
small, canteen, and fast—food restaurant categories. A total of 2,704 samples were collected, each consisting of two parts;
a consumer questionnaire and the weight of the sample of food waste generated by consumers of the establishment. Then, the

nitrogen footprint and its discharge to the environment were calculated. The main conclusions of the present study are: (i)
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an estimated 74.39 g of food waste is produced per non—household meal in urban Beijing. Food waste generation differed
significantly among restaurant types. For example, large restaurants generated the most waste—99.34 g, three times that
produced by fast food restaurants (30.27 g). (ii) The food waste comprised many different food types, the most prominent
(by weight) being vegetables (44.18% ), followed by aquatic products (12.04% ), pork (8.60%), beans and bean
products (7.69% ) , poultry (7.50% ) ,wheat flour (6.96%), rice (5.36% ), beef (1.90%) , mutton (1.89%), other
meat (1.22%) , eggs (1.20%), nuts (0.97% ) , other grains (0.24% ) , fruits (0.20% ) , and dairy products (less than
0.1%). (iii) The total N discharge to the environment was 16.37 per non-household meal, and the nitrogen footprint of the
catering food waste produced per non-household meal in Beijing was 0.22 g N/g. By food category, the largest proportion of
the calculated nitrogen emissions was generated by meat (30.65% ), beans and bean products (26.61% ), and grains
(12.90%) . By process, the food production stages producing the largest proportions of the emissions were agricultural
production (almost 85% ) , waste management (7.60% ), and fertilizer production (37.39% ). Nitrogen discharge to the
atmosphere, soil, and water was 7.34, 1.34, and 7.69 g per non—household meal, respectively. (iv) For the waste
volumes, large restaurants generated the most N discharge—22.53 g three times that produced by fast food restaurants (5.67
g) , followed by the medium (18.05 g) and small (13.05 g) restaurants.

Key Words: food waste; environmental impacts; nitrogen footprint; restaurants; Beijing
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Table 1 Thenitrogen contents of different food [3-3!

Ktk T FAbsr 9 PNTES B e R K
Rice Wheat Other Cereals Beans Vegetables Nuts Fruit
0.0124 0.0215 0.0188 0.0586 0.0043 0.027 0.0017
A K FH 12 EN(URES KT i H% LUES
Pork Beef Mutton Poultry Other Meat Seafood Egg Milk
0.0240 0.0250 0.0230 0.0240 0.0240 0.0218 0.0168 0.0053
2 ZREHH

2.1 JEETERIREYIR P O N S g
JE B R EYIR T AR R 74.39¢/ AR, HiS N &0 1.24g/ NIR (3 3) , BRI EY

http ; //www.ecologica.cn



5 3] S A AN R U TR B IR 2 SO R i —— L AE 5T S 5
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*2 BRAYWRENBHRSRE N BZERB
Table 2 The N budget and use efficiencies for different processes of restaurant food waste chain[3!

N EHRER TS N e 1 AR ZH

Processes N Budgets Methods Parameters

23 A T Final Disposal BTYE NE Ny Qfooa/ @ * N% W1

HE P T Food Processing AT NBRAE NV i Nooa * ky k= 0.36

Al A 7 Food Production ARHARG N BURE N, o N rop —tood * ko ky= 2.86
A AR N BR A N, o N o —tood * 3 ky= 0.14
A A4 N FURE N, cmalation N rop—tood * b4 k= 0.14
A HHERY NH, N rop —tood * ks ks= 2.71
A HHERL N, O N erop—tood * K kg= 0.14
A HHEB N, N rop—tood * b7 k= 2.29
P& HEL ) NH, Nivestoek * kg kg=5.50
P& HE T N,0 Nivestoek * Ko ky= 0.25
P& HERL N, Niiveutock * E1o k= 1.00
BT N Ve e Hvestock —food * K11 ky = 7.50
AENEBE R N, feritizer N rop —food * 1 k,= 8.71

FENEA: 7 Fertilizer Production FEHEAE T N R N, foitizer N pertitiver * E13 k= 0.15

*3 LtETEREVRFEREESNEBR (g AR)
Table 3 The amount of food waste and its N storage per capita (g per capita)

friym WA (o AR TR N4t (gN/ AW
Food Food waste (g per capita) N in food waste (g per capita)
F B Cereals FK Rice 3.99 9.35 0.05 0.16
/N Wheat 5.18 0.11
HAWKHEVEY Other cereal 0.18 0.00
B Vegetables 32 Vegetables 29.93 32.87 0.13 0.14
252 Roots 1.60 0.01
H K2 Beans 1.34 0.00
K2 Meat # A Pork 6.40 15.70 0.15 0.38
4= Beef 1.41 0.04
£ A Mutton 1.40 0.03
&4 Poultry 5.58 0.13
HALAZE Other meat 0.91 0.02
HAlb Other HK Fags 0.90 1.97 0.02 0.03
42K Milk 0.03 0.00
JKE Fruits 0.15 0.00
125 Nuts 0.72 0.02
.25 B G 4 i Bean &bean products 572 0.33
JK 7= il Seafood 8.96 0.20
A1 Total 74.39 1.24

TERTIR PR Y, B3R R Bh i de iy, 20 IR B R 1Y) 44.18% , R M A SR 825, 400 5 B TR 9%
SRR 21.10%F1 12.57% , Bh3e 28 IR Tt i 2 MR T 225 (29.93g/ AR |, MR (1.60g/ AIK) FIT5
2 (1.34g/ N MR A s IR ZE b 8 TR B e g5 K, R O & A, AR 35 1R, 4 30l o TR 28 TR 9% 5 119 40.76%
35.54% 17.90% ., FEIREREAME, FEBIREMN 55.40% ; HUOEAKWR, H EBR TR 42.67%,
SRR AR AR 2 B b RIS N B, A BRI A N B 1Y 30.64% , HE K G I
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Fig.2 Food waste per capita at different restaurant scales in Beijing
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Fig.3 N discharge to the environment per capita due to Food waste at different restaurant scales in Beijing
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