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ABSTRACT

Ni Zhuo and Chen Ji
China Academy for Rural Development (CARD), Zhejiang University, China

RESULTS

Impact Evaluation of Livestock Environmental Regulation on the Structural Change
in Agricultural Sector in China

In China, the ratio of crop production to livestock production has
dropped considerably over the past three decades (from 5:1 in 1978
to 3:1 1n 2013) (Yang and Liu, 2013)

Some contributing factors are discussed, such as income (Gollin
et al., 2002), technologies (e.g. TFP, land transformation) (Nagai and

Pissarides, 2007; Fan et al., 2003) and 1nstitutions (Boehlje, 1992).
But the impact of environmental regulation 1s not well understood.

- The Regulation on ‘“water pollution of livestock and poultry
sectors” (or simply “the Regulation” ; S HGHHHIT 42 55H1) issued
by the State Council on October 8th, 2013 was one of such measures
that was intended to curb water pollution from livestock and poultry
production.

- The Regulation has been seen as the most strict environmental
control policy toward livestock and poultry production practices as
the key element of the regulation 1s to shut down the livestock and
poultry farms located nearby water resources.

- As an external shock, the Regulation will drive the structural
change between livestock and crop production, as well as drive the
structural and special change across regions.

BACKGROUND

Provincial policies:

- In 2010, initiated in Guangdong,

In 2011, sequentially extended to Zhejiang and Hunan,
In 2012, extended to Fujian and Jiangxi.

National policy: (& EMTEIHTS TePTIRH]»
In 2013, the State Council issued a national policy to regulate
livestock and poultry production to reduce water pollution (or simply
the Regulation™ ).

Some explanations of “the Regulation”
The intention of the Regulation (at Provincial or National level) is
to control water pollution through regulating livestock production.

Any province/city/county that adopted a regulation of this nature is
seen as a sample province/city/county with = the Regulation” , and
otherwise is seen as without  the Regulation

The starting time of “the Regulati((‘)n” was 2010 because
Guangdong province started to implement  the Regulation™ in 2010.

Research question:
How has the Regulation influenced the structural change within
agriculture sector?
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Figure 1. Staggered regulation implementation

Empirical strategy:
Ag ratio i1t=o0, O+o 1-After i1itxTreat 1+D t+¢ 1te 1t

o 1 1s the impact of the regulation on the change of agricultural industry ratio (livestock, crop,
forestry, fishery) Dt and ¢ 1 are two dummy variables we use to control the time fixed effect and
regional fixed effect in a panel data, € it 1s the error term.

Baseline results

Dependent Var. ratio-livestock ratio-crop ratio-forestry ratio-fishery
(1) (2] (3) (4)
Treat (1, t) -2.3504%** 0.3399 0.3450 0.6932
(0.5032) (1.3170) (0.2567) (0.4922)
Observations 5781 5821 5430 5494
County FE Yes Yes Yes Yes
Year FE Yes Yes Yes Yes
Robustness checks Heterogeneity effects
Dependent Var. ratio-livestock ratio-crop ratio-forestry ratio-fishery Dependent Var, zatio-livestock tao-orop ratip:farcetry Tabioefisheay
(1) (2) (3) (4) (1) (2) (3) (4)
S oonatio A Bmidid Panel A: Coastal provinces (5)
Treat(i, t) 2D 3504 %% * 0.3399 0.3450 0.6932 Treat(1, t) 2. 7172%*" -1.6672 0.1027 e W 0 et
(0.5032) (1.3170) (0.2567) (0.4922) (0.7631) (2.4012) (0.2947) (0.0996)
Observations 5781 5821 5430 5494 Observations 2568 2608 2539 2980
Scenario B: Clustering at city level Panel B: Non-Coastal provinces(4)
Treat(1, t) -2.3504%** 0.3399 0.3450 0.6932 Treat(i, t) -2.0673%** 1.5671* 0.9736%** -0.3750
(0.5258) (1.6967) (0.3108) (0.5489) (0.7173) (0.8569) (0.3518) (0.4039)
Observations 5781 5821 5430 5494 Observations 3285 3285 2963 2980

Data Source:

1. The Regulations adoption timeline dataset
The data set includes data on the exact adoption time of the Regulation on water
pollution control in livestock sector, including 1126 counties of 136 cities from 11
provinces in China.

2. Yearbook at county level in China 2000-2017
Agriculture statistics yearbook in China 2000-2017
Totally we got 9 provinces with 646 counties in our sample. And the 9 provinces are
Jiangsu, Shandong, Hebei, Henan, Hubei, Hunan, Guangdong, Anhui and Zhejiang.

Summary statistics

Total sample Control group Treatment group Treatment-Control

Defimition

Varable (Unit) Mean Wariable MWean Wariable Mean Dif. (SE)
(1) (2) (3) (4) (5) (6) (73 (8}

Panel : (2001-2016)
{# af counties=646) {# af counties=565) (# of countics=481)
ratio_livestock % 30.24 ratio_livestock  31.28 ratio_livestock 26,62 -4, 67 *
[N =6557] (12.19) [N=5318] (12.01) [N =463] (12.72) (0.58)
ratio_crop Yo 51.22 ratio_crop 51.11 ratio_crop 50.58 -(.53
[N =6624] (15.88) [N =5345] (15.78) [N =476] (15.86) (0.76)
ratio_fishery %o 5.08 ratio_fishery 4.99 ratio_fishery 5.61 0.61*

[N =6202] (7.01) [N =4986] (7.18) [V =499] (6.19) (0.35)

ratio_forestry %o 12.26 ratio_forestry 11.39 ratio_forestry 14.67 J.IR¥eR
[V =6284] (16.43) [W=501E] (15.49) [N =476] (18.26) (0.76)

CONCLUSIONS

The Regulation had a negative impact on the ratio of livestock value accounts for

agriculture value, while its impact on other agricultural sectors are not significant.

Among the costal provinces, the regulation drove the reduction of livestock, and

increase the ratio of fishery.
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