Section 3 Solid Waste
Ⅰ. Physical flow accounts

Information such as the generation and treatment of various solid wastes is comprehensively compiled and used in combination with the supply and use table to establish the physical flow accounts for solid waste. 

In terms of the supply side's overall flows, a total of 82,920 thousand metric tons of solid waste were generated in 2016. Construction waste was the most prominent, at 51,802 thousand metric tons (62.5% of the total); it was followed by industrial waste, at 18,978 thousand metric tons (22.9% of the total); municipal waste, at 7,411 thousand metric tons (8.9% of the total); and agricultural waste, at 4,620 thousand metric tons (5.6% of the total). Moreover, medical waste amounted to only 109 thousand metric tons (0.1% of the total). 

In terms of the use-side treatment situation, resource recycling & reuse were the main treatment methods for municipal and industrial waste in 2016, accounting for 50.4% and 84.1% of the total. For agricultural waste, composting was the majority, accounting for 53.2% of the total. For medical waste, incineration was the most prominent, accounting for 87.7% of the total. 

Table 1.2.3.1 Supply and use table for solid waste, 2016
Unit: thousand M.T.
	
	By sectors

	
	Total
	Agriculture, forestry, fishing and animal husbandry
	Mining and quarrying
	Manufacturing
	Electricity and gas supply
	Water supply and remediation activities
	Construction
	Human health activities
	Households & others

	Total supply
(generation)
	82,920
	4,620
	44
	14,497
	3,478
	959
	51,802
	109
	7,411

	Municipal waste
	7,411
	－
	－
	－
	－
	－
	－
	－
	7,411

	Agricultural waste
	4,620
	4,620
	－
	－
	－
	－
	－
	－
	－

	Biological
	4,511
	4,511
	－
	－
	－
	－
	－
	－
	－

	  Non-biological
	108
	108
	－
	－
	－
	－
	－
	－
	－

	Industrial waste
	18,978
	－
	44
	14,497
	3,478
	959
	－
	－
	－

	General
	17,641
	－
	44
	13,168
	3,473
	956
	－
	－
	－

	Hazardous
	1,338
	－
	0
	1,329
	5
	3
	－
	－
	－

	Construction waste
	51,802
	－
	－
	－
	－
	－
	51,802
	－
	－

	Building
	8,193
	－
	－
	－
	－
	－
	8,193
	－
	－

	Construction produced spoil
	43,608
	－
	－
	－
	－
	－
	43,608
	－
	－

	Medical waste
	109
	－
	－
	－
	－
	－
	－
	109
	－

	General 
	74
	－
	－
	－
	－
	－
	－
	74
	－

	Biological
	35
	－
	－
	－
	－
	－
	－
	35
	－


Table 1.2.3.1 Supply and use table for solid waste, 2016 (continued)
Unit: thousand M.T.
	
	Grand total generation
	

	
	
	Proper treatment

	
	
	Total
	Incineration
	Landfill
	Composting
	Recycling for reuse
	Physical treatment
	Pyrolysis
	Others

	Total use 

(treatment)
	82,920
	80,340
	…
	…
	…
	…
	…
	…
	…

	Municipal waste
	7,411
	7,349
	2,993
	78
	197
	3,702
	－
	－
	379

	Agricultural waste
	4,620
	4,597
	－
	1,424
	2,448
	25
	－
	－
	699

	Biological
	4,511
	4,488
	－
	1,335
	2,448
	6
	－
	－
	699

	  Non-biological
	108
	108
	－
	89
	－
	19
	－
	－
	0

	Industrial waste
	18,978
	18,554
	986
	277
	－
	15,606
	647
	481
	558

	General
	17,641
	17,217
	915
	257
	－
	14,481
	601
	446
	518

	Hazardous
	1,338
	1,337
	71
	20
	－
	1,125
	47
	35
	40

	Construction waste
	51,802
	49,731
	…
	…
	…
	…
	…
	…
	…

	Building
	8,193
	6,555
	…
	…
	…
	…
	…
	…
	…

	Construction produced spoil
	43,608
	43,177
	…
	…
	…
	…
	…
	…
	…

	Medical waste
	109
	109
	95
	1
	－
	8
	－
	－
	5

	General 
	74
	74
	65
	1
	－
	5
	－
	－
	3

	Biological
	35
	34
	30
	0
	－
	2
	－
	－
	2


Notes: 1. The resource recycling & reuse of municipal waste includes bulky waste.

2. Landfill for agricultural waste includes on-site landfill and incineration landfill.

3. As it was impossible to estimate the volume of treatment for various treat methods from the amount of properly-treated construction waste, this is therefore indicated with "…".
Ⅱ. Emission accounts

Solid waste is the solid and liquid materials left behind after various human activities. However, it does not include wastewater and micro particulates emitted into the atmosphere. According to the Waste Disposal Act, the emission accounts for solid waste are compiled by five major categories: municipal, agricultural, industrial, construction, and medical waste. 

(Ⅰ) Municipal waste

In order to move toward a sustainable society and more efficient use of resources, the government in recent years has pushed forward the recycling & reuse of kitchen waste and resources, in addition to promoting the source management policy. In 2016, 7,411 thousand metric tons of municipal waste was generated, up 1.8% from 2015. In addition, the amount of waste not properly treated reached 62 thousand metric tons, an increase of 61 thousand metric tons from 2015; this was primarily due to these factors which were the fire of incinerators in Taoyuan City, the annual maintenance of incinerators in Taichung City and Changhua County, and no incinerators in some counties.
Table 1.2.3.2 Status of the generation and treatment for municipal waste

Unit: thousand M.T.
	
	Generation
	Proper treatment
	Not proper treatment

	
	
	Total
	Incineration
	Sanitary landfill
	Kitchen waste recycling
	Resource recycling
	

	2012
	7,470.6
	7,470.5
	3,277.3
	102.1
	834.5
	3,256.6
	 0.1

	2013
	7,452.5
	7,452.4
	3,208.7
	91.4
	795.2
	3,357.1
	 0.1

	2014
	7,400.5
	7,400.5
	3,189.5
	83.1
	720.4
	3,407.5
	 0.1

	2015
	7,282.9
	7,281.2
	3,143.1
	91.7
	609.7
	3,436.8
	 1.7

	2016
	7,411.2
	7,349.0
	2,993.4
	77.9
	575.9
	3,701.7
	62.2


Note: The “resource recycling” refers to the both “resource recycling” and “bulk waste recycling and reuse” aggregated by implementing agencies in the table. 
In terms of treatment methods, resource recycling has been the majority since 2013. Its share reached 50.4% of the total in 2016, indicating that the concept of resource recycling & reuse has gradually taken root since the government enforced the Mandatory Waste Sorting policy across the board in 2006. The both kitchen waste and resource recycling aggregated to account for 58.2% of the total in 2016, an increase of 2.6 percentage points from 2015; the share of sanitary landfill decreased to 1.1% of the total. 
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Figure 1.2.3.1 Structure ratio of municipal waste－by disposal method
(Ⅱ) Agricultural waste

In 2016, 4,620 thousand metric tons of agricultural waste was generated, down 0.3% from 2015. Most of it was treated by composting, incineration, landfill and resource recycling methods, but it was still not treated with 23 thousand metric tons. The rate without treatment reached 0.5% of the total. 
Table 1.2.3.3 Volume of generation and not proper treatment for 
agricultural waste
                                                           Unit: thousand M.T., ％
	
	Generation
	Not proper treatment
	Rate without treatment

	2012
	4,970.7
	116.4
	2.3

	2013
	4,603.0
	 82.8
	1.8

	2014
	4,899.3
	 58.1
	1.2

	2015
	4,635.2
	 24.4
	0.5

	2016
	4,619.8
	 23.3
	0.5


Agricultural waste can be divided into two categories: biological and non-biological waste. In 2016, biological agricultural waste reached 4,511 thousand metric tons, 97.7% of the total. The bulk of it came from animal production waste and agricultural production waste, totaling 2,244 thousand and 2,084 thousand metric tons, respectively. Non-biological agricultural waste (e.g. plastic membrane, net, and plate) amounted to 108 thousand metric tons, only 2.3% of the total. With regard to the 23 thousand metric tons of waste not properly treated, most of it was biological agricultural waste; within this, waste from fishing production and animal production amounted to 12 thousand and 11 thousand metric tons, respectively.
Table 1.2.3.4 Volume of generation and not proper treatment for various agricultural wastes, 2016
Unit: thousand M.T., ％
	
	Generation
	Not proper 
treatment
	Rate without treatment

	Total
	4,619.8
	23.3
	0.5

	Agricultural waste (biological)
	4,511.5
	23.3
	0.5

	Agricultural production
	2,083.5
	－
	－

	Forest production
	－
	－
	－

	Fishing production
	124.0
	12.4
	10.0

	Animal production
	2,244.0
	10.8
	0.5

	Agricultural products (Wholesale Market)
	28.7
	0.0
	0.1

	Food processing
	31.3
	－
	－

	Agricultural waste (Non-biological)
	108.3
	0.0
	0.0


(Ⅲ) Industrial waste

Industrial waste is divided into two major categories: general and hazardous. In 2016, 18,978 thousand metric tons were generated, down 4.5% from 2015. General industrial waste was the most prominent, at 17,641 thousand metric tons, 93.0% of the total. Hazardous industrial waste amounted to 1,338 thousand metric tons, 7.0% of the total. Waste without treatment totaled 424 thousand metric tons, and its share reached 2.2% of the total.
In terms of industries, in 2016, the manufacture of basic metals was the most prominent, by generating 5,143 thousand metric tons of waste, 27.1% of the total. This was followed by the electricity and gas supply, which generated 3,478 thousand metric tons, 18.3% of the total. By general and hazardous waste, the general industrial waste was still dominated by the manufacture of basic metals, 27.5% of the total; this was followed by the electricity and gas supply, 19.7% of the total. Hazardous industrial waste was dominated by the manufacture of electronic parts and components, 51.2% of the total, followed by the manufacture of basic metals at 21.5%.
Table 1.2.3.5 Volume of generation and not proper treatment for industrial waste
Unit: thousand M.T., ％
	
	Generation
	Not proper treatment
	Rate without treatment

	
	Total
	General
	Hazardous
	Total
	General
	Hazardous
	Total
	General
	Hazardous

	2012
	19,395.1 
	18,076.4 
	1,318.7 
	409.5 
	408.8 
	0.7 
	2.1 
	2.3 
	0.1 

	2013
	19,535.5 
	18,010.4 
	1,525.1 
	416.3 
	415.6 
	0.7 
	2.1 
	2.3 
	0.0 

	2014
	20,064.9 
	18,425.9 
	1,639.1 
	423.7 
	423.1 
	0.6 
	2.1 
	2.3 
	0.0 

	2015
	19,863.9
	18,471.7
	1,392.2
	421.9
	421.3
	0.6
	2.1
	2.3
	0.0

	2016
	18,978.2
	17,640.5
	1,337.7
	423.8
	423.2
	0.6
	2.2
	2.4
	0.0


Table 1.2.3.6 Generation and structure ratio of industrial waste－by main industries, 2016
Unit: thousand M.T.
	Items　

Sorting
	Volume of generation of industrial waste (structure ratio)
	
	

	
	
	General
	Hazardous

	1
	Manufacture of basic metals
5,143.0 (27.1％)
	Manufacture of basic metals 

4,854.8 (27.5％)
	Manufacture of electronic parts and components 
684.8 (51.2％)

	2
	Electricity and gas supply 3,477.8 (18.3％)
	Electricity and gas supply 3,472.8 (19.7％)
	Manufacture of basic metals
288.2 (21.5％)

	3
	Manufacture of chemical material 
2,055.0 (10.8％)
	Manufacture of chemical material
1,946.8 (11.0％)
	Manufacture of Fabricated metal products 
128.5 (9.6％)


(Ⅳ) Construction waste

Construction waste is divided into two major categories: building waste and construction produced spoil. In 2016, 51,802 thousand metric tons were generated, down 17.0% from 2015, and construction produced spoil was the most prominent, at 43,608 thousand metric tons, 84.2% of the total, while building waste amounted to only 8,193 thousand metric tons, 15.8% of the total. Besides, construction waste not properly treated amounted to 2,070 thousand metric tons, and its share reached 4.0% of the total.

Table 1.2.3.7 Volume of generation and not proper treatment for 
construction waste
	
	Generation
	Not proper treatment
	Rate without treatment

	
	Total
	Building waste
	Construction produced spoil
	
	

	2012
	65,413.4
	9,831.7
	55,581.7
	2,516.6 
	3.8

	2013
	73,054.7
	11,161.1
	61,893.6
	2,845.0 
	3.9

	2014
	76,467.4
	11,005.3
	65,462.0
	2,849.2 
	3.7

	2015
	62,442.3
	9,623.7
	52,818.6
	2,447.7
	3.9

	2016
	51,801.7
	8,193.3
	43,608.4
	2,070.4
	4.0


Unit: thousand M.T., ％

(Ⅴ) Medical waste

Medical waste is divided into the two major categories: general and biological medical. In 2016, 109 thousand metric tons were generated, up 1.8% from 2015. General medical waste amounted to 74 thousand metric tons, 68.2% of the total; biological/medical waste amounted to 35 thousand metric tons, 31.8% of the total. Besides, medical waste that was not properly treated amounted to 163 metric tons, and its share reached 0.1% of the total.
Table 1.2.3.8 Volume of generation and not proper treatment for medical waste
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	Generation
	Not proper treatment
	Rate without treatment

	
	 Total
	 General
	Biological medical
	
	

	2012
	   102.3 
	   70.9 
	   31.3 
	0.2 
	0.2

	2013
	   103.0 
	   71.7 
	   31.3 
	0.1 
	0.1

	2014
	   106.0 
	   73.7 
	   32.3 
	0.2 
	0.1

	2015
	   106.9 
	   73.4 
	   33.5 
	0.2 
	0.1

	2016
	   108.7
	   74.2 
	   34.6 
	0.2 
	0.1


Ⅲ. Recycling accounts

Resource recycling can alleviate the load waste has on the environment and is an important part of the government's policy Zero Waste. The Four-in-One Resource Recycling Program promoted by the government integrates people in the community, recycling businesses, local governments, and the recycling fund in order to establish a complete resource recycling system which its purpose is to effectively recycle resource materials to reuse. Currently, there are two major avenues for resource recycling in the country: one is local implementing agencies; the other is the resource recycling certification system.  
(Ⅰ) Volume of resource recycling by implementing agencies

Based on yearly figures, the volume of waste recycled by local implementing agencies has demonstrated a trend of steady year-by-year growth. In 2016, the amount reached 3,641 thousand metric tons, up 7.9%. Within major recycling items, paper led with an amount of 1,792 thousand metric tons, 49.2% of the total; this was followed by steel cans, aluminum cans and other metal products at 759 thousand metric tons, 20.8% of the total. In terms of growth rate, with the exception of plastic containers, the volume of resource recycling of the others all showed increases from 2015.
Figure 1.2.3.2 Volume of resource recycling by implementing agencies

Table 1.2.3.9 Status of resource recycling by implementing agencies
Unit: thousand M.T.
	
	2014
	2015
	2016

	Total
	3,341.7
	3,373.2
	3,640.8

	Paper
	1,624.4 
	1,640.7
	1,792.5

	Tin cans, aluminum cans, and other metal products
	773.2
	758.2
	758.9

	Plastic containers
	283.8
	275.2
	263.0

	Glass containers
	258.9
	252.3
	276.7

	Paper containers
	99.9
	117.7
	128.9

	Home appliances
	41.7
	45.9
	50.3

	Used clothing
	41.9
	44.0
	48.9

	Tires
	30.0
	30.3
	38.8


(Ⅱ) Quantity of resource recycling certification

The resource items recycled through the certification system have various kinds. In 2016, the certified quantities amounted to 1,129 thousand metric tons, up 14.6% from 2015. Within these, the motor vehicles led with 298 thousand metric tons, 26.4% of the total; this was followed by glass containers at 205 thousand metric tons and a share of 18.1%, and the tires amounted to 121 thousand metric tons, 10.7% of the total.
Figure 1.2.3.3 Quantity of resource recycling certification


Table 1.2.3.10 Status of resource recycling certification

	
	2014
	2015
	2016

	Total
	1,012.6
	985.2
	1,129.0

	Motor vehicles
	 154.2
	147.1
	 297.5

	Glass containers
	 227.7
	227.3
	 204.6

	Tires
	 117.3
	120.8
	 121.1

	PET plastic containers
	 102.0
	 96.3
	 102.3

	PP/PE plastic containers
	  84.3
	 80.8
	 77.3


Unit: thousand M.T.

Ⅳ. Degradation accounts

Degradation accounts primarily probe into monetary values needed to pay for proper treatment of waste not properly treated. The costs are estimated by the quantity of waste not properly treated and the treatment costs per unit. 

In 2016, degradation value of solid waste totaled NTD 1.83 billion, down 1.0% from 2015. Within it, construction waste was the highest, NTD 1.04 billion (57.0% of the total); this was followed by industrial waste at NTD 0.66 billion (36.2% of the total) and municipal waste at NTD 0.08 billion (4.3% of the total). 
Figure 1.2.3.4 Degradation value of solid waste
	
	 2012
	 2013
	 2014
	 2015
	 2016

	Total
	  2,140
	 2,192
	 2,071
	1,845
	1,827

	  Municipal 
	     0
	    0
	    0
	2
	78

	  Agricultural
	   207
	  149
	  102
	42
	42

	  Industrial
	   652
	  640
	  629
	629
	661

	  Construction
	 1,276
	1,399
	1,337
	1,169
	1,042

	  Medical
	     5
	    4
	    4
	4
	4
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